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Dr. Frank Strong, ClianceUor of the University of Kansas: 

Dear Sib — I have the honor to submit herewith my annual 
report on the mineral resources of Kansas for the year 1902, 
which will constitute the fifth annual bulletin of this series. 
It affords me pleasure to state that the mining and metallur- 
gical interests of Kansas during the year were in a prosperous 
condition, and constitute an important factor in the production 
of the state's wealth. Many of the industries increased their 
yield, making the value of the total output of mining and 
metallurgical products the greatest yet recorded in the state's 
history. Yours most respectfully, 

Erasmus Ha worth, 

DBPABTmMT or QaoLooT AND MmnALooT, state Geologist* 

UmvEBBiTT or Kansas. July, 1908. 
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INTRODUCTION. 






nPHE mining and metallurgical industries of the state during 
^ the year 1902 were conducted along the same lines pre- 
viously followed, the total production aggregating over twenty- 
three million dollars in value (table I), by far the largest the 
state has ever produced. The most important developments 
made during'the year were in coal mining operations in the north- 
west and in oil and gas developments in the southeast. Neither 
gold nor silver is yet mined in the state, although this year, as 
in the past, attempts have been made to create an interest in 
prospecting for one or both of these metals in a number of differ- 
ent places, the most notable of which is a continuation of pros- 
pecting begun previously in the vicinity of Galena. Although 
repeated assays had been made by the Geological Survey of the 
so-called ore from this locality, and by others, with negative 
results, some parties are not yet satisfied, and continue the 
search. 

The mining of lead and zinc ores has been continued in the 
Galena district, with a little better results than those for the year 
1901. No considerable expansion of territory has been witnessed, 
but, on the contrary, there has been a tendency to curtail the 
area of active operations. 

Coal mining has been more active than ever before known, 
particularly in the Cherokee-Crawford county area, with a total 
output reaching much larger figures than for any previous year. 
New developments Were also made in the Cretaceous area in 
the northwest, in Jewell county, which probably will result in 
a great increase in production for that part of the state. 

The activities in the oil fields and gas fields were never be- 
fore duplicated. The total output of oil was greatly increased, 
but not to so great an extent as the increase in prospecting 
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•l^{tld indicate. This is due to two causes : one the increased 

" • • 

'^prospecting being done more largely in the latter half of the year, 
'.. and another the lack of capacity of the refinery at Neodesha to 
. ' care for the oil. The deyelopments were most active in the vi- 
cinity of Ghanute and Humboldt, although by no means con- 
fined to these areas. 

The development in brick making and the manufacture of 
other kinds of clay goods was increased more perhaps than any 
other industry. The greatest increase was in the gas region , 
where natural gas was used for fuel. But along with this was 
also a considerable increase in the production of brick, particu- 
larly paving brick, in the northeastern part of the state, where 
coal was used for fuel. This great increase is due principally 
to the general development throughout the Mississippi valley, 
brick being shipped to the south as far as Galveston and to the 
north well into the state of Nebraska. 

The production of gypsum cement plaster was not quite so 
great as was customary in previous years. Yet the industry 
is in a healthy conditiop, and will remain a substantial industry 
for the state. The manufacture of Portland and hydraulic ce- 
ments was considerably greater than ever before. The large 
Portland cement factory at lola was unable to fill all of its 
orders, and probably could have sold from one-fourth to one- 
half more had the capacity of the mill been sufficiently in- 
creased. There was a great demand for building stone during 
the year, which was met by our quarrymen with very satis- 
factory results. The demand for large buildings produced a 
corresponding increase in the demand for large stone, while the 
^ extensive repair of railroad beds likewise increased the demand 
for stone ballast. 

Salt making was confined almost entirely to Hutchinson and 
neighboring towns, with the greatest increase in per cent, of 
production at Anthony and Kingman, where extensive plants 
are now in operation. 

The recent flood along the Kansas river valley was so extraor- 
dinary that it seemed desirable to notice it in these pages. Ac- 
cordingly, a short discussion of its effects is added. 
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I.— GOLD AND SILVER. 



Gold and Silver Ores. 

npHUS far in the history of the state neither gold nor silver 
^ has been found in Kansas in sufficiently large quantity to 
have commercial value. From time to time, ever since the 
earliest explorations were made, reports of discoveries of gold 
or silver have been sent out from many different places. Emi- 
grants on their way across the plains in the early fifties are 
reported to have ''panned" gold sands from the Kansas and the 
Arkansas rivers, and to have found some ''color." But none of 
them found gold in sufficient quantities to justify them in stop- 
ping to prosecute mining. 

Since those early days, every few years* some one starts a 
story, first here, now th^re, that gold in paying quantities has 
been found. Usually such excitements have died in a few weeks 
or a few months. Occasionally they have been kept up for a 
year or more. Only two known to the writer, that of the Ellis- 
Trego district and the one in the Galena district, have survived 
more than two years. 

The northeast part of Kansas id covered i>y glacial material 
brought down from the area of crystalline rocks in the vicinity 
of the Great Lakes. Included in this material are many boul- 
ders of crystalline rock which, upon partial decomposition, have 
generated in them much golden yellow mica in the form of little 
flakes. Parties unfamiliar with the properties of gold sometimes 
find this mica and mistake it for gold. It may be found in the 
rocks themselves, or in washings along streams, where such 
rocks have decomposed. 

Many instances of this kind have occurred in which the dis- 
coverers really thought they had found gold. 

During the winter of 1880, parties digging a well at Desoto 

(12) 



Ha WORTH.] Oold and Silver. 13 

Came upon such boulders about sixteen feet under the surface. 
A man who had spent fourteen years in gold mining in the 
West was called upon to pass judgment upon the discovery. 
He had learned that nitric acid, or '^aqua fortis/' as he called 
it, would not dissolve gold. Accordingly, he tried the yellow 
particles with nitric acid only to find that the acid had no effect 
upon them. These two tests, the color test and the acid test, 
were all he knew how to make, but upon their results he pro- 
claimed to the world that he had found gold in large quantities. 
One very cold morning he drove to Lawrence in order to have 
his belief confirmed, but in reality only to have his hopes shat- 
tered. Had he been thoughtful enough to try the point of a 
knife blade on the yellow flakes he could have found that they 
were not -a metal, and might have saved himself the pain of 
having his fondest hopes so suddenly blasted. 

Since the date of the somewhat unpleasant experience of the 
Desoto man, many others have fared similarly. Here and there 
in many different places of northeastern Kansas this same golden 
yellow mica has been observed in connection with the granitic 
glacial boulders and has been mistaken for gold. Such mis- 
takes have been made in Douglas county, in Leavenworth county, 
in Atchison county, in Doniphan county, and five or six others 
known to the writer, and probably many others about which 
he has never heard. 

The black sands of western Kansas have disappointed many. 
Almost every county in the western fourth of the state has a 
greater or less amount of black sand concentrated in* the little 
creeks and other places, left behind after flowing water has 
carried away the looser and finer grained material. Parties 
familiar with placer mining in California and elsewhere have 
learned that the black sand usually is found in placer gold 
mining localities. Doubtless in many places such black sand 
may well be taken as an indication of the presence of gold in 
placer sands. But in Kansas it is exceedingly doubtful about 
its having any value as an indication of gold. Black sand is 
composed of little granules of black oxide of iron, usually the 
magnetic oxide. This iron oxide is a normal constituent of 
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crystalline rocks which occur so abundantly in most gold mining 
localities. Gold sands Are produced by the weathering away 
of such rocks. A portion of the rock material is rendered 
soluble and carried away by water. Other portions are changed 
into clay, which likewise is mostly carried away by surface 
water. But the heavier and coarser grains of quartz and some 
other material lodge along the hillsides or in the valleys, as in 
many places of the West, or possibly along ocean beaches, as 
at Cape Nome. Granules of metallic gold originally in quartz 
veins have been carried down hill or down stream with the 
sand and lodged wherever the sand did. Along with them 
quantities of black sand also may be found, as the iron oxide 
grains are sufficiently heavy to be dropped with the coarser 
sand grains. In this way they become associated with gold in 
gold placers. 

The Great Plains area east ot the Rocky Mountains is largely 
covered with debris carried eastward from the Rocky Mountains, 
and obtained from the decomposition of granites and other crys- 
talline rocks so abundant in mountainous areas. As gold veins 
are moderately common in the mountains, it is reasonable to 
suppose some gold was carried eastward into the plains area. 
Wherever this detrital material was spread more or less black 
sand may be found along with it, which is concentrated recently 
in the ravines and washes of modern times. 

The question now is whether or not gold was carried eastward 
as far as the black sand grains, that is, into western Kansas ? 
The best way to answer this, of course, would be to make many 
assays of black sand, to determine whether or not gold is actually 
present. It is entirely possible that in extreme cases, where 
transporting water currents were the swiftest, some ''flour gold " 
may have been carried 300 miles or more. A careful examina- 
tion of the river sands along the Arkansas river, which rises in 
the vicinity of Cripple Creek, may result in the discovery of 
traces of golH even as far east as Wichita or Arkansas City. 
The sands along the Kansas river are gathered from upland 
material in western Kansas and eastern Colorado, which earlier 
was brought eastward from the great Rocky Mountain region. 
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They are being worked over now for the second time, and con- 
sequently would not be quite so liable to contain gold as sands 
in the Arkansas river. Yet it need not be surprising if here 
and there traces of gold were found in the sands of the Kansas 
river. 

But the important question is : Is it probable that anywhere 
in western Kansas placer gold can be found in paying quanti- 
ties, either in the river sands or in the sands of the general 
uplands? Let us see. If gold were in coarse veins in the moun- 
tains and were liberated by weathering processes wearing down 
the rocky vein walls and distributing the material over the 
Great Plains area, it is certain that the richest placers would be 
found close to th^ mountains. Universally in placer mining 
districts the closer one gets to the vein or lode which originally 
supplied the gold the richer the placers are found to be and the 
coarser the grains of gold. Now, the plains sand and gravel 
have been searched for gold in thousands of places along the 
eastern slope of the foot hills of the Rocky Mountains. No- 
where east of Denver and Colorado Springs has gold been found 
in sufBcient quantity to pay expenses for operating placer 
mining. Is it reasonable, therefore, that the whole eastern 
part of Colorado would be passed over by gold carried eastward 
by running water in order to make rich accumulations in west- 
ern Kansas? Such a process is most unlikely. Could we by 
some magical power determine the absolute amount of gold in 
all the great masses of sand and gravel now spread out over the 
Great Plains, doubtless it would be found that in general the 
farther away from the mountains the smaller would be the 
amount of gold. Here and there irregularities would exist on 
account of irregularity of water currents which carried ma- 
terials eastward. The swifter the water current, the farther 
east gold would be carried. Therefore, it may be possible that 
in the Arkansas river valley traces of gold could be found, and 
also on the uplands in extinct river valleys. But every known 
fact on the nature of placer gold accumulation makes it exceed- 
ingly doubtful about much of it being found. This is strongly 
manifested in an eminently practical way by the many failures 
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made by searchers for gold who could not find it in paying 
quantities, even as far east as fifty miles away from the moun- 
tain ranges. 

To sum up the whole matter of placer mining gold in western 
Kansas, then, it may be said that quite possibly minute traces 
of it will be found, upon careful examination, in river-valley 
sands, and that when so found it will be accompanied with 
black sand. But it is exceedingly doubtful about its ever being 
found elsewhere, and much more doubtful about its being found 
in paying quantities. Certainly it has not up to the present 
time. 

Some years ago quite an excitement sprang up in Washing- 
ton county. Newspapers gave accounts of different men on 
whose farms gold was discovered, of companies being organized 
to prospect for gold, and of fabulous prices being offered for 
land. Usually the accounts did not say what assayers had 
found gold, nor did they give detailed accounts of the manner 
in which gold existed. The Geological Survey obtained samples 
and had them carefully assayed, obtaining only negative results. 
In a short time the excitement passed and has not been revived 
since. 

During the winter of 1898 and 1899 newspapers gave an ac- 
count of the discovery of gold south of Galena, in the extreme 
southeastern corner of the state. It was reported that two 
practical gold mining men from Colorado were greatly impressed 
by the favorable appearance of the rocks, and that, upon proper 
assays being made, relatively large quantities of gold were dis- 
covered. Again the Survey sent for samples, and had them 
gathered by a number of different parties, neither one knowing 
what the other one was doing. A large number of samples 
was thus obtained and was assayed with the greatest of care 
and by the most approved methods, but all assays gave negative 
results. The excitement soon subsided, but has not yet entirely 
disappeared, as a few parties are still sinking shafts in a hope 
of finding gold. 

Another reported gold discovery comes from Smith county, 
where certain farmers have been prospecting with the hope of 
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finding gold. In a few places bluffs of the chalk beds are ex- 
posed, showing calcite-fiUed fissures. Such fissures, as is well 
known, may be found almost everywhere throughout the chalk- 
beds area of the state. In this particular neighborhood some 
one reported that the caloite veins were quartz veins, and there- 
fore it was easily surmised they carried gold. One farmer sent 
a number of samples to Colorado assayers and received various 
reports of value, rarely less than ten dollars to the ton and in 
extreme cases even as high as (1000. Under such conditions, 
it cannot be wondered that he spent the main part of one win- 
ter and a considerable amount of money in shafting and tun- 
neling, although, had he known that quartz is hard while this 
calcite is soft he might have been saved the expense. Another 
farmer bought a horse-power drill and succeeded in sinking a 
hole over 400 feet deep, from which a number of different sam- 
ples were sent away to be assayed, with reports returned simi- 
lar to those mentioned above. 

In one instance an aggregation of beautiful calcite crystals 
was sent to the Survey for examination, the sender, however, 
not being one of the landowners above referred to. Here and 
there on the cavity walls between the crystals golden -yellow 
flakes were attached to the crystals, representing gold flakes in 
gold-bearing quartz. The letter accompanying the shipment 
asked that the "gold quartz" sent might be assayed and re- 
ported upon. The first mistake, calling the calcite crystals 
quartz, was noticed at once and was readily detected by the 
cleavage of the calcite and also by its lack of hardness. The 
little scales were in part scraped off and treated with acid, 
whereupon they dissolved readily, while had they been gold 
such an acid would not have dissolved them. But in order to 
place the question beyond the possibility of a doubt the remain- 
ing material was carefully assayed, with the expected result, 
not even a trace of gold, making it quite evident that the flakes 
were of ordinary gilding which had been applied with a brush. 

A word further might here be added to the question of gold 
in the shales of western Kansas, although since the publication 
—2 
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of Doctor Lindgren's report,* it would seem almost unnecessary. 

During the spring of 1902, at the request of interested parties, 
in company with two gentlemen of high standing, one a scien- 
tist and one a business man living in an adjoining state, the 
writer visited the district in question and gathered eleven 
samples from what were supposed to be the best localities. He 
took with him drills, picks, and blasting powder, and wherever 
necessary blasted fresh material to obtain the samples. The 
two gentlemen named above then properly sampled the mate- 
rial, wrapped it in eleven different packages, and the business 
man, the non-resident of Kansas, took them and sent them to 
eleven different assayers here and there throughout the entire 
United States ; one of the samples reached as far east as the At- 
lantic ocean and another as far west as the Pacific, with the other 
nine distributed between these extreme points. Six of the as- 
sayers chosen were professors of mining or metallurgy in six of 
the best mining schools of America, the other five being prac- 
tical assayers conducting commercial assay offices. From these, 
ten reports came finding no gold whatever, or, if any, only a 
mere trace. The eleventh one reported two dollars to the ton. 
As this sample was the same as samples sent to other assayers 
who reported nothing, it became desirable to learn why one 
should report two dollars and the others nothing. Accordingly, 
letters were sent asking that whatever residual pulp was on 
hand be returned. Two assayers responded by sending back 
enough material to have other assays made. After waiting a 
few weeks these two samples were crossed and sent to the two 
assayers who returned them. Again the assayer who first re- 
ported gold reported finding sixty cents to the ton in the mate- 
rial first assayed by the other party, while the material said to 
contain two dollars to the ton was promptly reported back by 
the second assayer as containing nothing whatever. Why this 
discrepancy of reports each reader must answer for himself. 

It is not a pleasant task continuously to be insisting that Kan- 
sas has no gold, while so many assayers and would-be scientists 

*Balletin 202, U. S. Qeoloffieal Surrey, Washington, D. C. 
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are perBistently claiming that gold in almost fabulous richness 
is found. Yet 'the citizens of Smith county and other parts of 
the state deserve protection from assayers who make favorable 
reports only to encourage their customers in sending additional 
materials, in order that the mere pittance of assay fees may be 
collected. It is safe to say that not a single sample of Smith 
county material has ever been correctly reported upon, provided 
such a report stated that gold existed in the sample in suf- 
ficient quantity to be made a paying proposition, even under 
the most favorable conditions of mining and milling operations. 
Ever since its organization this Survey has witnessed excite- 
ments of this kind, due either to ignorance of actual existing 
conditions or to wilful misrepresentation. Statistics cannot be 
obtained showing the total amount of money spent in prospect- 
ing on account of such false reports. It would aggregate, doubt- 
less, many thousands of dollars. But the worst feature is that 
innocent landowners are misled, false hopes are created, and, 
to a great extent, such landowners are largely disqualified for 
their ordinary business occupations, or at least are interrupted 
for years, so that much time is lost. The writer is acquainted 
with families whose hopes are blasted and whose lives have been 
made miserable by such procedures. It would certainly seem 
that the time has come when all good citizens should join in 
putting a stop to such procedures, even, if necessary, by follow- 
ing the example of some other states in enacting stringent laws 
against false assayers. 

Gold and Silver Smeltlnir. 

During the year 1902 the Cherokee-Lanyon Zinc Company, 
at lola, erected a small furnace for extracting gold and other 
valuable metals from the residue taken from the retorts in zinc 
smelting. This, it is understood, was somewhat in the line of 
experimenting, and should it have proven successful the plant 
would have been enlarged from time to time as the demand re- 
quired. It was brought about on account of the shipment of 
western ores to the lola furnaces. Zinc ores containing values 
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Id gold, silver and copper have appeared in large quantities at 
these smelters, brought from many different places. Since the 
closing down of the refinery at Argentine, this was the only 
gold and silver furnace in the state. In a letter just received 
from the Cherokee-Lanyon Company they state that the experi- 
ment showed that the ores did not carry sufficient values in the 
precious metals to equal the expense of extraction, and that the 
furnace, therefore, was closed permanently. 
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DURING the year 1902 Kansas produced a little less zinc 
ore than in the year 1901, the figures being 31,225 tons 
for 1902 and 33,977 for 1901. The price, however, was higher, 
making the net total value for 1902 surpass that of 1901 about 
J100,000. The average price throughout the year for 60-per- 
cent, ore was about $32 per ton, against $27.95 for 1901. 

There was a slight falling off in the production of lead ore 
also, the yield for 1902 being 4,126.61 tons, against 5,230.13 
for 1901. Here there was a slight decrease in the price, the 
average price per ton for the lead ore in 1902 being $44.26, 
aad $46.44 in 1901. But the increased price of zinc ore raised 
the total value for the two ores to $1,089,824, while the value 
for 1901 was only $1,043,725. 

Table II shows the monthly production of zinc ore and lead 
ore in the Galena district, with price per ton of same, and 
also the monthly production for the entire Kansas-Missouri 
area, and the per cent, which the Kansas production is of the 
whole. A comparison of this table with similar tables pub- 
lished in previous years shows that recently the per cent, of the 
whole product in Kansas territory has gradually declined. In 
1902 this per cent, was 13.64 for lead ores and 11.99 for zinc 
ores ; in 1901 it was 14.92 for lead ores and 13.34 for zinc ores ; 
in 1900 it was 17.22 for lead ores and 18.30 for zinc ores; in 
1899 it was 27.48 for lead ores and 24.24 for zinc ores ; in 1898 
it was 32.63 for lead ores and 33.28 for zinc ores, beyond which 
the statistics have not been computed. This decrease in per 
cent, is due in part to an actual decrease in the amount of ore 
produced, and in part to the increased production of Missouri 
mines. 
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TABLB III. 

SHOWINQ OUTPUT OF ZINC AND LEAD ORB3, GALENA DISTRICT. KANSAS. 

From Janaary 1, 1886, to December 81, 1902, indasiye. Data since 189S from the Engineering 
and Mining Journal; others from Mr. Russell Elliott, Galena. 







Zinc Obb. 




Lbad Orb. 




Yhab. 














Total 
yalae of 
oatpat. 


Tons 
(2000 lbs.) 


Ayerase 

price 
per ton, 
60% ore. 


Yalae. 


Tons 
(2000 lbs.) 


Ayerage 

price 
per ton. 


Yalne. 


1886.. 


81,788.00 


$18 60 


1587,708 00 


2.962.14 


$89 00 


$174,766 88 


$762,474 88 


1887.. 


82.705.00 


19 00 


628,105 00 


8.078.19 


52 50 


161,499 98 


784.604 98 


1888.. 


83.881.00 


2100 


701.211 00 


2.624.00 


81 00 


81,844 00 


782.565 00 


1889.. 


82.950.00 


24 00 


790,800 00 


8.992.50 


46 00 


188,655 00 


974.456 00 


1890.. 


21.675.00 


28 00 


498.525 00 


4.178.96 


42 28 


176,176 28 


674,701 28 


1891 .. 


20,641.00 


2\ 61 


454,102 00 


8,602.21 


60 82 


182,271 88 


686.878 88 


1892.. 


28.811.00 


20 00 


476,287 78 


7,188.17 


42 00 


801,908 14 


778.140 92 


1893.. 


25.028.00 


18 85 


471.789 00 


5,189.59 


88 00 


195,814 42 


667,108 42 


1894 .. 


28.670.00 


17 10 


490.257 00 


6,817.49 


88 64 


195,794 56 


686.00^166 


1895.. 


41.282.00 


19 68 


812,792 00 


12,587.64 


88 56 


482.648 75 


1,295.840 75 


1896.. 


62,282.00 


22 51 


1,401,807 88 


14,061.58 


82 04 


450,529 90 


1.851.887 78 


1897.. 


60.451.00 


25 17 


1,492.668 04 


16,184.68 


50 20 


762,469 96 


2.265.183 00 


1898.. 


74,862.00 


26 64 


1,994.280 65 


7.918.28 


42 04 


862.798 45 


2.847.029 00 


1899.. 


64,708.48 


88 54 


2.818.881 00 


6.728.40 


62 62 


854,811 00 


2.668.142 00 


1900.. 


46.601.86 


80 28 


1,288.287 18 


4.988.44 


48 80 


240,996 87 


1.479.238 00 


1901 .. 


88.977.80 


27 95 


797.8U87 


5.288.19 


46 94 


245.880 68 


1.048.725 00 


1902 .. 

Totals 
fori? 
years.. 


81.226.80 


82 00 


888.184 28 


4.126.61 


46 44 


191.689 77 


1,060,824 00 


664.906.98 


822 69 


$16,042,824 98 


109.806.07 


$U26 


$4,738,900 02 


$20,276,724 96 



Table III gives an exhibition of the total production by 
years of the Kansas mines, beginning with the year 1886. 
It will be noticed that the largest production of lead ore 
was in 1897, and the largest production of zinc ore in 1898, 
since which dates the production of each ore has greatly de- 
creased. 

liEAD ORE AND ZIXC ORE MINING. 

Galena District. 

The geography of the mining operations during the past year 
in the Galena district is almost the same that it has been for 
the last five years, with a tendency, if any change is recorded, 
to a concentration of the area by a curtailment of the outlying 
camps. No new mines of any considerable note have been de- 
veloped, and no new areas have been opened up. Still, quite 
a number of new shafts have been sunk and new ore bodies dis- 
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covered. Oae quite interestiDg instance of this kind is the dis- 
covery of a large body of shallow zinc ore on the east side of 
Spring river to the northeast of the Badger mines. 

Lead and Zinc Ores in Other Parts of the State. 

Another year has passed without lead ores or zinc ores being 
found in paying quantities in Kansas outside the Galena dis- 
trict. This has been commented upon in different issues of this 
report. Quite a number of additional '' finds" have been made 
in various places in the Coal Measures and westward into the 
Flint Hills. Such discoveries are of small fragments or crystals 
of zinc blende or galena, and frequently excite considerable 
curiosity, as many people are lead thereby to hope for larger 
discoveries. 

The extensive distribution of lead ores and zinc ores through- 
out the Coal Measures of Kansas is very remarkable. In some 
places the ores are found in limestone, in others in concretionary 
masses in the shales, and still again in the shales themselves. 
It seems that conditions have been favorable in some respects 
for the extensive accumulation of these ores over very wide areas, 
but other necessary conditions evidently wer^ absent, resulting 
in the formation of such small quantities of ores over such wide 
areas. 

Price of Lead Ores and Zinc Ores. 

Throughout the year 1902 the price of zinc ores was tolerably 
constant, with the exception of a period of high prices during 
July and August. For January the average for 60 per cent, ore 
was about $27 per ton, which increased to J27.50 in February, 
f29.50 in March, $31.40 in April, a decline to $30 for May, then 
an increase to $32.50 in June, $37 in July, $35.25 in August, 
$34 in September, $35.25 again in October, $33.50 in November, 
and $31 in December, making an average of $32 for the entire 
year. This is about $4 a ton higher than the prices for the year 
preceding. 

It will be noted that a variation in the price of spelter fol- 
lowed pretty closely those in the price of ore. By referring 
to table IV such a comparison may be made. New York prices 
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TABLB IV. 

SHOWING COMPARATIVE VALUES PBS TON (2000 LBS.) OF ORES IN QALBNA- 
JOPLIN AREA AND METALLIC PRODUCTS IN NEW YORK. 



Month. 


Zinc. 


1899. 


1889. 


1900. 


1901. 


1908. 


Ore. 


Spel. 
ter. 


Ore. 


Spel- 
ter. 


Ore. 


Spel- 
ter. 


Ore. 


Spel- 
ter. 


Ore. 


Spel- 
ter. 


January . . . 


$23 25 


$79 20 


$40 25 


$106 80 


$35 13 


$93 00 


$27 00 


$82 60 


$27 00 


$85 40 


February . . 


22 62 


80 80 


43 37 


125 60 


34 50 


92 80 


27 26 


80 20 


27 60 


83 00 


March 


22 50 


90 00 


43 40 


126 20 


32 60 


92 00 


27 20 


78 20 


29 60 


85 60 


April 


27 30 


85 20 


51 50 


183 40 


32 88 


94 20 


28 38 


79 60 


31 40 


87 40 


May 


25 60 


85 40 


60 50 


137 60 


30 63 


90 60 


28 88 


80 80 


80 00 


89 40 


June 


28 00 


95 40 


45 50 


119 60 


27 80 


85 80 


27 80 


79 80 


32 50 


99 20 


July 


27 90 


93 20 


44 20 


116 40 


27 60 


85 60 


26 66 


79 00 


37 00 


106 40 


August .... 


27 00 


9160 


45 00 


113 00 


28 88 


83 40 


26 87 


79 80 


85 25 


108 80 


September, 


30 5U 


93 40 


43 75 


110 00 


27 70 


82 20 


26 25 


8160 


34 00 


109 80 


October. . . . 


24 40 


99 60 


48 50 


106 40 


28 50 


83 00 


28 00 


84 60 


85 25 


107 60 


November. . 


84 75 


105 80 


85 00 


92 80 


28 88 


85 80 


29 00 


85 80 


38 60 


103 60 


December. . 


86 10 


102 00 


36 00 


93 20 


28 96 


85 00 


8162 


85 75 


8100 


96 60 


Averages, 


t27 49 


$91 80 


$tS 50 


$115 08 


^29 


$87 80 


$27 87 


$S1 48 


$32 00 


$96 80 


Month. 


Lbad. 


1898. 


18) 


»9. 


19< 


M. 


IflOl. 


1902. 


Ore. 


PU 
lead. 


Ore. 


lead. 


Ore. 


Pig 
lead. 


Ore. 


Tig 
lead. 


Ore. 


Pi« 
lead. 


January . . . 


$44 00 


$73 00 


$47 88 


$83 60 


$55 60 


$93 60 


$65 66 


$87 00 


$42 00 


$80 00 


February . . 


43 50 


74 20 


63 00 


89 80 


55 38 


93 50 


45 00 


87 00 


43 50 


8160 


March 


46 24 


74 40 


61 60 


87 40 


64 90 


93 50 


46 30 


87 00 


43 26 


81 60 


April 


43 20 


72 60 


44 50 


86 20 


54 12 


98 60 


46 62 


87 00 


43 50 


81 50 


May 


48 50 


72 80 


52 00 


88 80 


6150 


83 62 


46 00 


87 00 


44 10 


81 50 


June 


45 74 


76 40 


52 00 


88 60 


43 10 


78 02 


47 30 


87 00 


46 36 


81 60 


July 


45 20 


79 00 


53 80 


90 40 


45 24 

1 


80 60 


47 26 


87 00 


48 20 


81 50 


August 


46 12 


80 00 


54 50 


91 40 


46 12 


85 00 


47 00 


87 00 


49 00 


81 60 


September, 


47 00 


79 80 


54 00 


91 60 


45 80 


87 00 


46 12 


87 00 


49 00 


81 50 


October — 


46 90 


75 60 


53 80 


91 SO 


46 00 


87 00 


46 50 


87 00 


49 37 


8150 


November. . 


42 16 


74 00 


54 40 


91 50 


46 00 


87 00 


46 50 


87 00 


50 00 


81 50 


December.. 


40 00 


75 20 


54 00 


92 80 


46 00 


87 00 


44 00 


84 02 


50 00 


81 50 


Averages, 


$44 46 


$75 58 


$62 12 


$89 47 


$19 14 


887 45 


$46 94 


$86 75 


$46 44 


$8138 
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being used. In January the price of spelter per ton was 
J85.40, with a drop to J83 for February, although the price 
of ore was advanced. In March it was (85.60, just barely 
above the January price, although ore was (2.50 a ton higher ; 
then to J87.40 in April, J89.40 in May, J99.20 in June, J105.40 
in July, (108.80 in August, and (109.80 in September, which is 
quite at variance with the prices of ore. The October price was 
(107.60, with (103.60 for November, and (95.60 for December, 
giving an average of (96.80 for the year, which is over (16 a 
ton higher than the average price of spelter during 1901. It is 
difBcult to deny that the pricei of spelter has a strong influence 
on the ore market, and yet it must be confessed that it does not 
entirely control it. 

In this connection the reader is referred to table V, wherein 
is shown, in column 1, the price per ton of 60 per cent, 
ore at the mines ; the price per ton of spelter in New York, 
in column 2 ; the ratio between these two values, in column 
3; the price per ton of zinc in 60-per-cent. ore before it is 
smelted, in column 4, not allowing anything for loss ; and 
finally, in column 5, the total margin per ton of spelter, which 
margin must cover all losses in smelting, expenses of buying 
and shipping the ores, cost of smelting, and profits on the 
smelting business. Columns 3 and 5 are the important ones. 
In the former it will be noted that the ratio between the price 
of a ton of ore and a ton of spelter begins in 1886 at 1 to 4.69, 
which gradually increases to 1891, when it is 1 to 5.05. From 
1891 to 1900 this ratio gradually decreases, until, for the latter 
year, it is 1 to 2.89. For the year 1902, this ratio increases to 
1 to 3.025, implying that the price of ore was lower compared 
with spelter than it was during 1901. Column 5 shows prac- 
tically the same results. The margin for expenses and profit 
in the smelting business began in 1886 with (57.07, which 
margin increased to the year 1891, when it reached the large 
amount of (72.97. From here it gradually decreased, with but 
little interruption, to 1899, to (50.77 per ton, from which 
point it fell to (34.92 in 1901, the lowest point reached in the 
entire period, but advanced again to (43.47 in 1902. With the 
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TABIDS T. 

SHOWING PBICB PBB TON OF ZINC BLBNDB AT QALBNA-JOPLIN 

From 1886 to 1902, inclnsiTe, and price per ton of metallic cine in New York, with ratio between 
the two ; also, price per ton of metallic sine in 00-per-cent. sine ore and difllerence between 
this and New York price. 



YSAB. 


Price 

per ton of 

zinc blende 

in Oalena- 

Joplin. 
(aOOOlbs.) 


Price 

per ton 

of metallic 

Einc in 
New York. 
(2000 lbs.) 


Batio 
between 

price 

of sine 

blende and 

metallic 

sine. 


• 

Price 
per ton 
of metallic 
sine in 00- 
per-cent. ore. 
(2000 lbs.) 


Difference 
between 
price per 

ton of Einc 
in 00-per- 
cent, ore 
and New 

York price. 


1886 


$18 50 

19 00 
2L 00 

24 00 
23 00 

21 51 

20 00 

18 85 
17 10 

19 68 

22 51 

25 17 
27 63 
38 54 
30 28 
27 95 
32 00 


$87 90 

92 80 

98 34 

100 20 

108 75 

108 82 

89 78 

. 80 37i 

70 43 

71 04 
79 70 
82 40 
91 40 

115 00 
87 80 
81 50 
96 80 


1:4.69 
1:4.88 
1:4.68 
1:4.17 
1:4.72 
1:5.05 
1:4.48 
1:4.28 
1:4.09 
1:3.60 
1:3.54 
1:3.27 
1:3.30 
1:2.98 
1:2.89 
1:2.91 
1:3.025 


$30 83 
31 67 
35 00 

40 00 
38 33 
35 85 
33 33 

31 42 
28 17 

32 80 
37 45 

41 82 
46 05 
64 23 
50 47 
46 58 
53 33 


$57 07 
61 13 
63 34 
60 20 
70 42 
72 97 
56 45 
48 95 

41 26 
38 24 

42 25 
40 58 
45 35 
50 77 
37 33 
34 92 

43 47 


1887 


1888 


1889 


1890 


1891 


1892 


1893 


1894 


1895 


1896 


1897 


1898 


1899 


1900 


1901 


1902 




▲▼erages 
for 17 years.... 


$23 92 


$90 77 


1:3.915 


$39 84 


$50 86 



margin as low as it was in 1901 it was impossible for the coal 
smelters to operate, and it is doubtful if they could have 
avoided a loss in 1902, although the margin was advanced. 

There is a perpetual contest between the ore producers on the 
one hand and the smelters or ore buyers on the other. In early 
days the ore producers had no organization and worked entirely 
independently. It is quite probable that zinc smelting was more 
expensive than it is now, particularly since the smelters have 
moved to the gas fields. But this also proves that the marginal 
profits must have been much greater. The combination effected 
by the ore producers doubtless has had a great deal to do with 
forcing ore prices up and compelling ore buyers to have some 
regard to the current prices of spelter. 
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Zinc SmeltiDgr. 

During the year 1902 the output of our zinc smelters reached 
87,325. 5 tons, higher figures than ever before reached in the 
history of the state. Table VI exhibits the amount and value 
of spelter produced in Kansas annually from 1882 to 1902, in- 
clusive, a period of twenty-one years. It will be seen that, with 
the slight reversals of 1888 and 1896, the annual output of 
spelter has gradually increased throughout this entire period. 
Beginning in 1882 with 7366 tons, we now have more than ten 
times the amount, and an aggregate for the entire period of 
nearly 600,000 tons of spelter. The value of this product for 
1902 was $8,453,108.40, and the value of the total production 
since zinc smelting began reaches the enormous sum of $55,- 
853,040.63. 

TABLE VI. 

SHOWING AMOUNT AND VALUE OF METALLIC ZINC PRODUCED AT KANSAS 

SMELTEBS. 18S2 to 1902. INCLUSIVE. 

Price per ton in New York. 
( Data 1882 to 1896 from United States Geoloffioal Surrey statistics.) 



Ybab. 


Amonnt in 

short tons 

(aOGO pounds). 


Price per ton 
in New York. 


Total Talne. 


1882 


7,366 

9,010 

7,859 

8,502 

8,932 
11,955 
10,432 
13,658 
15,199 
22,747 
24,715 
22,815 
25,588 
25,775 
20,759 
33.443 
38.543 
52,664 
57,876 
81,542.3 
87,325.5 


$110 60 
90 60 
89 60 

86 80 

87 90 
92 80 
98 34 

100 20 

108 75 

108 82 

89 78 

80 37i 

70 43 

71 04 
79 70 
82 40 
9L 40 

115 00 
87 80 

81 50 
96 80 


$814,679 60 
816,306 00 
704,466 40 
737,973 60 
785,122 80 
1,109,424 00 
1,025,902 88 
1,368,5:^1 60 
1,652,891 25 
2,475,336 96 
2,218,912 70 
1,733,755 63 
1,902,162 84 
1,831,056 00 
1,653,592 30 
2,755,7a3 20 
3,508,524 27 
6,056,360 00 
5,028,a32 80 
6,645,697 45 
8,453,108 40 


1883 


1884 


1885 


1886 


1887 


1888 


1889 


1890 


1891 


1892 

1893 

1894 


1895 


1896 


1897 


1898 


1899 


1900 


1901 


1902 

Totals 


!i86.70fi.S 




$53,278,040 63 
2,575 000 00 


Estimation of zinc smelted 
1882 


previous to 


Grand total 


$55,853,040 63 
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During the year 1902 a new smelter was established at Neo- 
desha, ujider the firm name of Lanyon Brothers SpelterCompany. 
Some of the smelters at lola were considerably enlarged, notably 
those of the Lanyon Zinc Company and the Geo. A. Nicholson 
Company. Also the Lanyon Zinc Company began the erection 
of rolling mills in La Harpe, and the United Zinc and Chemical 
Company, of Kansas City, began the erection of a combined zinc 
smelting and sulphuric acid factory at lola, each of which was 
almost ready for operation at the close of the year. 

The World's Production of Metallic Zinc. 

Table VII shows the world's production of metallic zinc from 
1884 to 1902, inclusive, with the total American production. It 
will be noted from this table that the world's production has in- 
creased, and that the relative per cent, of American production 
is likewise increased. The consumption of spelter, of course, 
keeps pace with the production. The comparatively high price 
of 1902 implies a great consumption, for had consumption ma- 
terially dropped below production prices certainly would have 
declined. 

Spelter has now reached a permanent position in the list of 
useful and important metals, and for a number of years has 
ranked fifth in the value of the total metallic production of the 
United States. 

The Spelter Market* 

The spelter market for the year is well illustrated in table 
VIII, which gives the monthly and yearly market price of spel- 
ter from 1893 to 1902, inclusive. 
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Ill —GOAL IN KANSAS. 



npHE year 1902 was the most prosperous ever known for 
coal mining in Kansas, if we measure prosperity by the 
total production and aggregate value of product. The total 
production for the year is 5,230,267 tons, which had an average 
market value at the mine of $1.36, yielding $7,139,139.36. 

Crawford county still continues to lead the other counties in 
production, with Cherokee county a close second. These two 
counties combined produce more than four-fifths of the total 
product of the state. Leavenworth and Osage counties come 
next, with Leavenworth decidedly in the lead this year ; then 
follow fourteen or fifteen other counties which yield a small 
amount of coal, principally consumed by the wagon trade, but 
when favorably located with reference to railroads they ship 
small amounts by rail. Linn county has such a mine beside 
the Missouri Pacific track, two and a half miles east of Pleasan- 
ton. Franklin county has two such mines — one located on the 
Santa Fe track at Ransom ville, and another at Pomona. 

Almost all the coal of the state comes from the Coal Meas- 
ures, the single exception being the soft Cretaceous coal mined 
in small quantities in the west-central part of the state, in Re- 
public, Jewell, Cloud, Mitchell, Lincoln and Ellsworth counties. 
Within the *Coal Measures, the Cherokee shales are the most 
productive, supplying all the coal from Cherokee, Crawford, 
Bourbon, Labette and Leavenworth counties. Table X 
shows the production by geological formations. It will be 
seen that the Cherokee shales produce over 95 per cent, of the 
total state production for 1902. Next above the Cherokee shales 
we have the Pleasanton shales, which produce the coal of Linn 
county ; still higher up, the Lawrence shales, which produce 
the Franklin county coal ; and above these the Osage shales, 
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producing the coal of Osage county at Osage City, Scranton, 
Carbondale, Burlingame, and a large number of other points 
^v-Iiere but little coal is mined, but which form a line of mines 
extending entirely across the state from north to south. The 
Osage shales are about 2000 feet above the base of the Chero- 
kee shales, making their coal about 1800 feet above the Chero- 
kee-Crawford county coal-beds. 

The coal of Cretaceous age in Kansas is poor in quality and 
thus far the output is quite limited in quantity. Almost no 
prospecting has been done for it excepting along the line of out- 
cropping. During the winter of 1901-'02 a drill hole was put 
down for other purposes near Jewell City, in the southeast cor- 
ner of Jewell county. It started in the overlying Benton forma- 
tion, but soon reached the Dakota coal-bearing shales, and at a 
depth of 162 feet a seam of coal nearly three feet in thickness 
was discovered, which in quality is better than other Cretaceous 
coal previously mined in the state. A shaft was sunk and min- 
ing operations begun, which have already resulted in the produc- 
tion of a few thousand tons, sold to the local wagon trade. Quite 
likely similar prospecting elsewhere might develop Cretaceous 
coal which would prove to be better than that found along the 
outcropping lines. 

Table IX shows. the annual coal production from 1880 to 
1902, inclusive. It may be noted that, with the single ex- 
ception of 1893, each year has witnessed a substantial increase 
in the production over any preceding one. The total production 
for the state to the close of 1902 aggregates 61,917,555 tons, 
with a value of $79,081, 123. 35, surpassing the value of any 
other single mineral product. 
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TABI«E IX. 

SHOWING COAL PBODUCTION IN SHORT TONS (2000 lm.). 1880 TO 1002, INCLUSIVE 

With price per ton and valne of yearly prodnct. * 



Tbax. 



1880* 

1881* 

1882* 

1883* 

1884* 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892* 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

Totals 

Output previous to 1880 

Grand totals 



Prodnction in 

short tons 
(2000 ponnds). 



550,000 
750,000 
750,000 
900,000 
1,100,000 
1,440,057 
1,350,000 
1,570,079 
1,700,000 
2,112,166 
2,516,054 
2,753,722 
3,007,276 
2,881,931 
3,611,214 
3,190,843 
3.191,748 
3,291,806 
3,860,405 
4,096,895 
4,269,716 
4,793,374 
5,230,267 



58,917,553 
3,000,000 



61,917,553 



Price 
per ton. 



$1 30 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



35 

30 

28 

25 

23 

20 

40 

50 

48 

30 

31 

31} 

37i 

351 

12i 

Oli 

07 



25 
28 
30 
36 



$1 28 
1 50 



Valne of yearly 
product. 



1715,000 
1,012,300 
975,000 
1,152,000 
1,375,000 
1,770,270 
1,620,000 
2,198,110 
2,550,000 
3,126,005 
3,170,870 
3,607,375 

3,960,331 
4,899,774 
3,590,141 
3.227,357 
3,488,380 
4,193,159 
5,124,248 
5,500,709 
6,231,386 
7,139,139 



$74,581,123 
4,500,000 



$79,081,123 



^ Fibres for 1880 to 1884, indnsiTo, and 1882, taken from United States Geoloflrieal Surrey 
reports. A,il others taken from reports of State Inspector of Coal-mines. 



IV.— OIL AND OAS IN KANSAS. 



npHE year 1902 witnessed greater activity in the production 
of oil and gas than any other year in our history. A larger 
.volume of business was done, particularly a larger amount of 
development work. 

OIL.. 

The older oil fields of Neodesha, Thayer and Buffalo have wit 
nessed no material changes. The Prairie Oil Company drilled a 
number of new wells and abandond a few old ones. There has 
been a great activity in oil development in the vicinity of 
Chanute and Humboldt. The Neosho river valley from Chanute 
to Humboldt, with portions of adjoining uplands, is now the 
site of scores of producing oil wells, with development work 
increasing rapidly every week. The first productive wells in 
this territory were obtained by Mr. I. N. Knapp in the river 
valley just east of Chanute. Late in 1901 other parties came 
in, obtained leases, and began prospecting in the valley north 
of Mr. Knapp's holdings. Almost every well proved successful, 
reports on each were scattered far and wide, with a result that 
by April, 1902, quite a number of other companies were on the 
ground, some local, but most of them from outside, each one 
obtaining leases and drilling. More than three-fourths of the 
wells drilled in the river valley to the north and northwest of 
Chanute have proved successful, and many others on the up- 
lands between Chanute and Humboldt, and to the north of Hum- 
boldt likewise, are oil producers. 

During the same time that Chanute and Humboldt were wit- 
nessing such activities in development work other places near by 
were also active. Cherryvale became an oil producer on a small 
scale, with good indications of a healthy development. Oil 
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was found on the high hills to the north of town and already a 
nice bunch of derricks are standing. 

Peru, in Chautauqua county, assumed renewed activity, and 
bids fair to become an oil center. Years ago Mr. Geisser 
obtained leases and drilled a number of wells in and around 
Peru, some of which yielded good flows of gas, while others 
were oilers. During the summer of 1902 he sold his holdings 
to the company, retaining an interest in the property and con- 
tinuing as manager. Many new wells were drilled, gas was 
piped to Sedan, and other improyements made. 

Montgomery county also took renewed activity. New oil- 
wells were drilled at different places, particularly in the south- 
west part near Caney and elsewhere, so that it now seems this 
county may be counted an oil county. It has long been known 
as prominent gas territory. 

The refinery at Neodesha when first built had a capacity of 
500 barrels per day. With the new discovery of such large 
quantities of oil work was begun to enlarge it to double its 
original capacity. A pipe line has existed for years from Neo- 
desha northeast to Thayer, about fifteen miles away. This 
line is now extended from Thayer to Ghanute, fifteen miles far- 
ther. Before completing the pipe line the Standard Oil Gompany 
put up a 35,000-barrel tank at Ghanute which was soon filled 
with oil, and was connected onto the new pipe line to the refin- 
ery at Neodesha about the middle of December, 1902. Mr. 
Knapp has been shipping regularly by rail throughout the year 
to Kansas Gity and other markets. 

It is impossible to determine accurately the amount of oil 
produced in the state during the year. Many of the wells are 
closed in, awaiting a market, while many others have small 
tanks built adjacent to the wells, all of which are now full. A 
conservative estimate would place the amount actually marketed 
as great as 322,000 barrels, which is more likely to be too small 
than too large. The price has varied considerably during the 
year, but probably has averaged about ninety cents per barrel, 
which would give a total valuation for the state of over $289,000, 
as shown in table XI. 
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GAS. 

There has been a great development of gas in the state during 
the year 1902. The lola district still maintains the lead in 
consumption, as a larger number of big factories are located 
there than at any other one place. Development work has been 
active in the lola fields, with very encouraging results. It is 
now known that the field extends farther north, south and west 
than previously considered. In May Mr. Noble brought in a 
six-million gas-well about a mile farther north than it had pre- 
viously been supposed gas could be found. A number of other 
strong wells were found across the Neosho river to the south- 
west, and also to the south and southeast of the lola Portland 
cement works. In the vicinity of Chanute large quantities of 
gas have been found in previously unexplored territory. About 
six miles west of Chanute Colonel O'Neil brought in a strong 
well which has not been measured accurately, but which seems 
to be at least a ten million well. Prospecting has been carried 
to the east of Chanute also, and a strong well has been found 
about eight miles east and a little north of that place. 

In Montgomery county the greatest development has been in 
the vicinity of Bolton, seven or eight miles southwest of Inde- 
pendence. This field has been known for some time, but has 
produced so many strong wells during the past year that a 
number of experienced gas men are now speaking of it as the 
strongest field in the state. 

A very important discovery was made at Moline, in the south- 
ern part of Elk county, where a strong gas well was obtained 
about t^^enty miles farther west than gas had previously been 
known. A number of other lesser developments have been made 
at many different places here and there throughout the gas 
fields. It is safe to say that at the present time there is fully 
twice as much gas "in sight" as ever before in the history of 
the state. 

The latest and most surprising discovery was made at Win- 
field, in Cowley county,* within a few miles of the Arkansas 
river. This is the first discovery of gas thus far reported west 
of the Flint Hills area, and is about fifty miles west of the well 
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proven gas territory. When the drill had reached a depth of 
about 460 feet, gas was found which is reported to have escaped 
with sufficient violence to throw dirt fifty feet into the air. The 
drillers had some difficulty with it in the way of losing a few 
joints of pipings which caused them to abandon it and drill a 
second well near by. The new one was not as good as the first, 
and was finally stopped up and abandoned. They thpn returned 
to well number one and fished out the casing and closed it in. 
In February it was measured and found to have an initial flow 
at the rate of a little over half a million cubic feet per day. It 
soon exhausted itself, however, showing that it was in a small 
pocket, and not a large and strong gas area. 

The difficulty in estimating accurately the total value of gas 
produced in the state has been discussed in previous numbers 
of these reports. Such difficulties by no means grow less as 
developments multiply. Neither will any statement on the 
subject correctly indicate the capacity of our gas wells, for 
many of them are closed in and have never been used at all, 
while generally those in use have delivered only a small pro- 
portion of their capacity. 

It is estimated that during the year 1902 the gas consumed 
had a cash value at the wells of 1939,375, as shown in table 
XII. 

Maps. 

The public is continually calling for maps of the Kansas oil 
and gas fields. The Survey has hesitated to publish one, for 
the reason that developments are so rapid that before it can be 
engraved and printed it will be out of date to a certain extent, 
and therefore incorrect and misleading. However, as the de- 
mand is so great, it has been thought best to yield to it and 
issue a preliminary one. Plate I of this bulletin is such a map. 
It should be remembered that it is only preliminary, and there- 
fore, to some extent, inaccurate, and that it only attempts to 
represent conditions and developments up to July, 1903. Oil 
and gas are so intimately associated that it is impossible to 
separate them, and therefore no attempt has been made. 
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TABI.B XI. 

PRODUCTION OF PBTROLEUM IN KANSAS FOR 1886 TO 1902, INCLUSIVE. 
Fiinires for 1888 to 18B6, inolusive, are taken from the reporta of the U. S. Geological Saryey. 



Tbax.* 


Barrels, 


Tbab. 


Barrels. 


Price per 
barreL 


Valae. 


1889 

1890 

1891 

1892 


500 
1,200 
1,400 


1894 

1895 

1896 

1897 

1899 

1900 

1901 

1902 


40,000 
44,430 

113,571 
90,000 

t88,000 
85,215 
91,294 

169,197 

322,023 


48ct8. 
64 " 
63 " 
60 " 
$2 00 
75ot8. 
80 •• 
80 " 
90 " 


$19,200 00 
28,435 20 
71,549 73 
54,000 00 

176,000 00 
52,167 00 
79,035 20 

135,357 60 

289,820 70 


1893 


18,000 


Totals.. 


1,064,830 


84ict8. 


$905,565 43 



* Totals inolade estimated valne, 16820, of the product from 1889 to 1898, which was 21,100 
barrels. 

t Refined oil. 



TABLE XII. 

SHOWING VALUE OF NATURAL OAS PRODUCED IN KANSAS FROM 1889 TO 1902. 
Figures for 1889 to 1896, indnsiTe, are taken from the reports of the U. S. Gheological Surrey. 



Ybar. 


Value. 


Ybab. 


Value. 


1889 


$15,873 

12,000 

5,500 

40,795 

60,000 

86,600 

112,400 

124,750 


1897 


$155,500 
188,840 
257,500 
602,596 
768,506 
939,375 


1890 


1898 


1891 


1899 


1892 


1900 


1893 


1901 


1894 


1902 


1895 


Total 


1896 


$3,360,241 



v.— CLAY PRODUCTS. 



nPHE diflferent clay industries during the year 1902 were un- 
usually prosperous, yielding a total product larger than 
ever before known. The unusual demand for building brick, 
sidewalk brick, and street payers, due to the general industrial 
developments throughout the Mississippi valley, created a mar- 
ket which could hardly be supplied. Kansas brick was shipped 
as far south as Galveston and New Orleans, north to central 
Nebraska, and west to Colorado. All the plants in the state 
were run to their full capacity, and many of them were greatly 
enlarged and a number of new plants were erected. 

New Plants. 

At Pittsburg a large sewer pipe, drain pipe and hollow brick 
manufactory was installed, which began operations late in 1901. 
It is located just outside the southwest limits of the city, and 
gets its shale immediately at the factory. Sewer pipe and 
drain tile of the ordinary kind are made. The hollow brick in- 
dustry was started as an experiment. Large, hollow brick, 
from eight to twelve inches in diameter and from one to two 
feet in length are made, so that the walls are from one-half to 
three-fourths of an inch thick, the object being to use only so 
much clay as will be necessary to give the desired strength. It 
is probable that such brick will come into general use for walls 
of buildings, and that they will be more serviceable than ordi- 
nary brick, on account of the air passages in the walls keeping 
out all moisture. 

Table XIII exhibits the amount and value of the different 
kinds of brick made. It will be noticed that the amount of 
common brick made is much greater than any other variety. 
The total value of the entire production aggregates a little more 
than a million dollars, which is well divided between the dif- 
ferent varieties of brick, sewer pipe, drain tile, pottery, and 
clay burnt for railroad ballast. 
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VI— OYPSUM. 



'XTO special changes have occurred in the gjpsum industry in 
-^^ Kansas since the publication of the report for 1901. A 
new mill was erected at Blue Rapids by the United States Gyp- 
sum Company, which brings the number again back to three 
plants iD operation in that part of the state. The plant at 
Springyale belonging to this company has been idle a greater 
part of the year. At present the only plants in operation in the 
state are those belonging to the United States Gypsum Com- 
pany, as follows: Two at Blue Rapids, one at Hope, and one 
at Springyale, as above mentioned, all of which use rock gyp- 
sum ; two belonging to the Salina Cement-plaster Company, 
one at Longford, using the gypsum earth, and one at Blue 
Rapids, using rock gypsum, and one at Burns, using gypsum 
earth. In addition to these, there is a mill at Medicine Lodge 
which for years has declined to give any information regarding 
its production either in quality, quantity, or value. 

Table XIV shows the amount of gypsum sold, and its manu- 
factured products sold in Kansas from 1889 to 1902, inclusive. 
The production for 1902' was 51,386 tons, which had a value of 
$5 per ton at the factory, aggregating $256,930 for the year. 

No changes of importance have been made during the year in 
any of the mining or milling processes. The organization of 
the United States Gypsum Company has had, in general, the 
effect of increasing the price of plaster. In table XIV it is shown 
that during the last fourteen years the price has fluctuated from 
$5.44 to as low as $3 per ton. It is probable that so long as the 
present organization exists prices will be much more stable. 
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TABI.B XIT. 

SHOWING AMOUNT AND VALUE OF OYPSUM PROBUCBD IN KANSAS FROM 

1888 TO 1908,* INCLUBIVB. 



Tbab. 


Oatpat 

in tons 

(SOOOxwunds). 


ATonge 

price 

per ton. 


Value 
of oatpnt. 


1889 


17,332 
20.250 
40,217 
41,016 

43,asi 

64,889 
72,947 
49,435 
60,046 
39,776 
61,103 
56,112 
49,217 
51,386 


$5 44 
358 
4 01 
4 76 
4 16 
4 65 

3 74 
300 
505 
326 

4 30 
4 35 

4 25 

5 00 


$94,235 
72,457 
161,322 
195,197 
181,699 
301,884 
272,531 
148,371 
252,811 
129,652 
262,743 
244,611 
209,172 
256,930 


1890 


1891 


1892 


1893 


1894 


1895 

1896 


1897 


1898 


1899 


1900 


1901 


1902 


Totals 


657,356 




$2,783,515 



^Fiffarea from 1889 to 1896. inolnBive, are taken from the reports of the United States Geo- 
logical SorYey. 



VII .— HTDBAULIC AND PORTLAND CEMENTS. 



nPHE only hydraulic cement factories in the state are the two 
^ at Fort Scotty reported upon from year to year ever since 
this series of reports began. The material used in the manu- 
facture of hydraulic cement is an impure limestone, which 
is generally known as the ''Fort Scott cement rock/' The 
processes of obtaining material and manufacturing the cement 
have been described so frequently, with chemical analyses of 
the cement rock, that nothing new need be added. Table XV 
shows the production of this cement from 1888 to 1901, inclu- 
sive. During the past year the total production was 154,681 
barrels, with an average value of fifty cents per barrel at (he 
factory, aggregating |77,340.50. With the gradually increas- 
ing production of Portland cement so generally throughout the 
United States, it seems that the demand for hydraulic cement 
is gradually on the decline. 

TABIiE XV. 

SHOWING AMOUNT AND VALUB OF HYDRAULIC CEMENT PRODUCED IN KANSAS 

FROM 1888 TO 1902. INCLUSIVE. 

The fiffures from 1888 to 1896, Inclnsive, are based opon the reports given by the U. 8. 

Geological Sarrey. 



Teab. 


Barrels. 


Price per 
barrel. 


Value 
of ootpat. 


1888 


40,000 
150,000 
150,000 
140,000 
110,000 
60.000 
50,000 
140,000 
125,567 
160,000 
160,000 
140.000 
127,339 
131,372 
154,681 


75ot8. 
70 " 
70 " 
69 " 
69 " 
35 '• 
50'« 
40 " 
40 *• 
40 " 
38 " 
45 " 
40 •• 
43 " 
50 •• 


$30,000 00 
105,000 00 
105,000 00 
97,400 00 
77,000 00 
21,000 00 
25,000 00 
56,000 00 
50,226 00 
64,000 00 
60,800 00 
63.000 00 
50,333 00 
56,490 00 
77,340 50 


1889 


1890 


1891 


1892* 


1893 


1894 


1895 


1896 


1897 


1898 


1899 


1900 


1901 


1902 


Totals 


1,838,959 


51ct8. 


$968,629 50 





^Inclodes Kansas City, Mo. 
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PORTLAND CEMENT. 

It seems quite probable that KaQsas will soon be the seat of 
extensive Portland cement manufacturing enterprises. Already 
there is one large plant at Tola which began with a good capac- 
ity, and subsequently was enlarged to 3500 barrels per day. At 
the present time three or four other plants are projected, and 
probably will be built. The large supply of natural gas which 
Kansas is now offering to manufacturers, the inexhaustible 
deposits of good material for cement making conveniently lo- 
cated in the gas-fields, coupled with the rapidly increasing de- 
mand for Portland cement, cannot fail to make our state one of 
the great cement-manufacturing centers in the near future. 

From What Made. 

Portland cement is made from a variety of materials. Origi- 
nally it was made from a kind of marl which nature had pre- 
pared with the proper chemical composition for making a good 
cement, and it is still made in a similar manner in many parts 
of the world. But the chemist soon learned to compound ce- 
ment materials so that a product of any desired composition 
could be made synthetically from raw materials of desired com- 
position. This is now considered the better method, as it 
produces a product more nearly uniform in character than is 
usually made from a natural marl, the composition of which is 
liable to vary from place to place. 

The materials most commonly used for making Portland 
cement synthetically are limestone and some form of clay, ordi- 
nary clay shales, such as are so frequently used in brick making, 
being most extensively employed. Limestones and shales may 
vary widely in composition, provided objectionable impurities 
are not present. Nature's process of making limestones re- 
sulted in most cases in^mixing of impurities along with the 
pure calcium carbonate, so that a pure limestone is rarely 
found. . One having 95 per cent, of calcium carbonate is fully 
as good as the average, the world over, while limestone which 
is 98 per cent, or 99 per cent, pure is quite a rarity. Fortu- 
nately the impurities *most commonly present are the same in 



46 Mineral Resources of Kansas. 

chemical nature as clay or clay shaleSy and therefore their pres- 
ence in the limestone is in no way detrimental. This is well 
illustrated by the limestone in the Lehigh valley, Portland, 
Colo., and some other places where so much Portland cement 
is made, the limestone carrying only 70 per cent, to 76 per 
cent, of calcium carbonate, making it necessary to add a small 
amount of a higher grade limestone shipped in to supply the 
desired amount of lime. 

Chemical Composition. 

A good Portland cement is composed principally of lime, sil- 
ica, and alumina, with a small amount of iron almost always 
present, traces of magnesia, and perceptible amounts of alkalies. 
A comparison of results obtained by analyzing many of the best 
grades of cement, both domestic and foreign, warrants limita- 
tions in percentage composition, as shown in the annexed table, 
which has been published frequently : 

Minimum. Haximnm. 

Silica (SiOs) - 19 per oent. 26 per cent. 

AlumiDa (AljOs) 4 " IQ " 

Iron oxide (FcjOa) 2 " 5 " 

Lime(OaO) 58 •• 67 " 

Magnesia (MgO) " 5 " 

Sulphuric acid (SOa) " 2.5 " 

Alkalies (EsO and NasO) *< 2.8 " 

Different chemists who have studied the chemistry of Portland 
cement agree that the essential ingredients are : A tri-calcium 
silicate molecule, SCaO.SiOj, which is accompanied by varying 
amounts of similar molecules of calcium and aluminum, and 
calcium and iron, the exact formulae of which are not yet so 
well established. LeChatelier gives the composition SCaO.Als 
Og, and SCaO.FesOs, while Newbury holds it should be 2CaO. 
AljOg and 2CaO.Fe208. The ratio between lime and silica 
is about 2.8 to 1 ; between lime and alumina, about 1.1 to 1; 
and between lime and iron oxide, about 0.7 to 1. It is evident, 
therefore, that the per cent, of lime required will vary with the 
amount of alumina and iron present. Should we have a cement 
composed entirely of the lime-silica molecule, it should have 
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about 73.7 per cent, lime and 26.3 per cent, silica to correspond 
with the above formula. But the alumina and iron oxide pres- 
ent cut this down materially. Should the cement be composed en- 
tirely of the lime-alumina molecule, it would have but a little over 
52 per cent, of lime ; but should it be composed entirely of the 
lime-iron molecule it would contain little more than 41 per cent, 
lime. It is evident, therefore, that the higher the proportion of 
iron and alumina the lower will be the proportion of lime and 
silica. 

At present it is not definitely known just what effect the 
alumina and iron have on the cement. Evidently they lower 
the fusion point of the clinker, and therefore reduce the cost of 
burning, particularly the iron. A proper amount of them is 
therefore desirable. It is generally believed that the combined 
alumina and iron oxide should not exceed one-half the amount 
of silica. A desirable shale, therefore, is one which has some 
alumina and iron oxide in it to render the clinker easily fusible, 
and at the same time not enough to make the cement too quick- 
setting nor to reduce the proportion of the tri-calcium silicate 
molecule too greatly. 

Certain materials existing as impurities in limestone or in 
fuel are to be avoided, such as magnesia and sulphur. It is 
generally believed that magnesia is objectionable, although the 
writer must confess that it looks to him a little as though this 
is a prejudice rather than a well founded criticism. Years ago 
engineers generally held that not exceeding 2 per cent, of mag- 
nesia should be present ; later they raised this to 3 or 4 per' 
cent., and now many of them admit that 6 per cent, is allowable. 

Similarly, the amount of sulphur should not be very great, 
but just how much is variously stated by different engineers. 
It is probable that the particular condition in which the sul- 
phur exists also is an important consideration. In the table 
quoted above the sulphuric oxide is limited to 2i per cent. 
Yet, when plaster or gypsum is added to retard the setting 
this amount may be considerably exceeded, as the sulphuric 
acid thus added, being already in combination with the lime, 
cannot exert any considerable chemical influence on the cement 
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itself. During the last eighteen months the price of good coal 
has been so high that many cement manufacturers, it is re- 
ported, have resorted to the use of cheaper coal, which carries 
more sulphur. In this way, it is said, we have had forced 
upon us cements with the sulphur content considerably beyond 
the danger line as previously fixed, and this without any bad 
results following. 

By way of summary, then, it- may be stated that a good 
Portland cement can be made from a limestone carrying from 
76 per cent, to 100 per cent calcium carbonate, by mixing it in 
proper proportions with clay and clay shales, provided the im- 
purities present in the limestone are principally silica, alumina, 
and iron, and provided further, that neither the limestone nor 
shale has sufficient magnesia or sulphur to exceed the limits 
above stated. A limestone having from 85 per cent, to 90 per 
cent, calcium carbonate may be, therefore, just as desirable as 
one theoretically pure. The clay and clay shales may have a 
high proportion of lime present, as many of our Kansas shales 
do, and still be very desirable, for the lime in the shale will 
serve the same purpose as lime in the limestone. The main 
features to guard against are, too large an amount of magnesia 
or sulphur, and a combined amount of alumina and iron oxide 
not greater than one-half the amount of silica. 

Kansas Materials. 

The State Geological Survey of Kansas has devoted consider- 
able energy during the last three years to a study of Kansas 
materials and conditions surrounding them. Of first importance 
it considers the question of chemical composition of the lime- 
stones and shales. General stratigraphic work has been carried 
to a sufficient degree of completeness to enable us to trace the 
different limestone outcroppings with a high degree of accuracy 
entirely across the state. It is interesting to note that each 
particular limestone horizon in most cases maintains a regularity 
in chemical composition to a remarkable degree throughout 
great horizontal distances. The appended analyses warrant 
such a statement. 
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Our shale beds, on the other hand, are not so uniform. Their 
greatest variance is in the amount of sand they carry. In fact, 
many of the shales have so much sand that they are largely 
worthless. It is not at all unusual to find a stratum which will 
change from carrying no sand at one place to carrying enough 
sand at another place near by to make its use prohibitive. It is 
probable that limestone suitable for making Portland cement 
can be found in many more places than can a good grade of shale 
to go along with it. 

Experiments of Lathbury and Spackman. 

One of the methods resorted to in this study was to send 
typical samples of material to reputable cement engineers and 
have trial tests made by actually burning the cement and test- 
ing it after it was made. Lathbury and Spackman, 1619 Filbert 
street, Philadelphia, were selected as engineers for this purpose. 
About 200 pounds of limestone and 100 pounds of shale chosen 
from a limestone horizon as extensively developed as any one 
in the state, with a desirable bed of shale near by likewise ex- 
tensively developed, were selected from which to take the 
samples. These two materials have been traced in detail al- 
most entirely across the east end of the state from north to south, 
and are known to exist in sufficient quantity to supply the 
whole world with all the Portland cement desired for more than 
a thousand years. Further, throughout a considerable portion 
of this development they are located convenient to large bodies 
of natural gas, are well supplied with good railroad facilities, 
and present in many places as good surface features for estab- 
lishing mills as do any adjacent limestone and shale beds any- 
where in the state. 

The limestone, as analyzed by Lathbury and Spackman, has 
the following composition : 

Lab. No. 1286. Limestone. 

Silica (SiOs) and insoluble matter 3.11 per oent. 

Alumina and iron oxide (AlsOs + FesOs).. 1.06 " 

Lime (OaO) 52.40 " ^=03.68 OaCO. 

Magnesia (MgO) trace. 

Sulphuric anhydride (SOs) none. 

Loss on ignition 42.45 per cent. 
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The shale has the following composition : 

L«b. No. laST. Shale. 

Silica (SiOt) 60. SO per cent. 

Alumina (AljOs) 16.75 " 

Iron oxide (FesOs) 4.83 «* 

liime(CaO) 8.83 " slS.TCaCOs 

Magnesia (MgO) S.19 •< 

Salphario anhydride (SOs) none. 

on ignition 12.24 per cent. 



These materials were mixed in the proportion of 280 parts of 
limestone to 100 parts of shale, the mixture ground and burnt, 
the resulting clinker ground to a fine powder, 2 per cent, of 
plaster added to retard the setting, and carried through various 
tests, up to and including the 28-day test. The mixture, before 
burning, was analyzed, with the following results : 

L«b. No. 1286. Miztare. 

Silica (SiO) 14.02 per cent. 

Alumina and iron oxide (AlfOs+FesOs).. 6.46 ** 

Linie(CaO) 42.55 '• B:75.98CaCO 

Magnesia (MgO) 98 ** 

on ignition 35.89 " 



The cement, after haying the 2 per cent, plaster added, gave 
the following results : 

Lab. No. 1289. Resnltinff eeniMit. 

Silica (SiO) 21.78 per cent 

Alumina and iron oxide (AlsOs+FeiOs).. 10.86 " 

Liine(CaO) eSAl " 

Magnesia (MgO) 1.60 •< 

Sulphuric anhydride (SOs) 1.54 •* 

Gommenting upon the results of their first analytical work, 
Lathbury and Spackman wrote : '* The analysis of the sample of 
limestone. No. 1256, shows it to be a good limestone and one 
well adapted to the manufacture of Portland cement. The an- 
alysis of the shale. No. 1257, shows a well-proportioned shale, 
and one that can be used successfully in conjunction with lime- 
stone No. 1256 in the manufacture of Portland cement.'' 

Commenting on the cement made, they wrote : '' The analysis 
of this cement shows a well-proportioned cement, and a spe- 
cially good feature, its very low magnesia content. 
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After the cement was ground and tested the following report 
was received : 

LaBOEATOBISS of LATBBUBT AMD SPACKMAN, IHOOBPOBATBD. 

Philadblfbia, Pbmn., August 28, 1903. 

Report of teit of Portland eemenft. 

Saomitted by Erasmas Haworth, Lawnneo, Kan. 



IHneneee. 

Pftssing No. 100 neve, 97,60 percent. 
Passing No. 200 sieve, 76.35 per cent. 

4 

Constancy of volume test. 

Normal pat., test Am. Soo. Civ. En- 
gineers. 
Cold water pat., good. 
Air pat., good. 



Setting time. 

Initial set, 20 minutes. 
Finiil set, 55 minutes. 
Water, 24 per cent. 
Temperature of air, 78^ F. 
Temperature of water, 74° F. 

Accelerated test. 

Warm-water test, good. 
Boiling-water test, good. 





Tensile strength of standard briquettes (1 sq. in. 


section). 






No. of 


Composition. 


Water. 


Time. 


Total. 


Date 
made. 


Date 
tested. 


Strength. 


briqnette. 


In water. 


In air. 


Briq's. 


Ay. 


20.680 


Neat. 


24% 


24 hoars. 




24 boors. 


May 26 


May 27 


226 
260 
240 


288 


2 






20.600 
2 


Neat. 


24% 


24 hoars. 


6 days. 


7 days. 


May 26 


Jaly2 


486 

486 
600 


490 


20,606 
6 


1 cement, 
8 sand. 


12% 


24 boars. 


6 days. 


7 days. 


May 26 


Jaly2 


840 
820 


880 


20,50to 
la 
to 
to 
4a 


Neat. 


24% 


24 hoars. 


27 days. 


28 days. 


May 26 


Jane 28 


688 

647 
621 
662 
688 


688 


20,60to 
to 
7a 
to 
to 


1 cement, 
8 sand. 


• 
12% 


24 hoars. 


27 days. 


28 days. 


May 26 




Jane 28 


426 
482 
480 
486 

427 


480 



Tests of Different Cements. 

In order to compare the above tests with those made on other 
cements, the following quotation is made from ''The Minerdi 
Industry," vol. VI, p. 115 : 

The tensile strength of American cements in ordinary tests is given by table 
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below. They represent teste of random lots of cement, without any selection for 
the purpose, and may not always be fairly representative of the products. Stand- 
ard European results are added for comparison. The sand mixtures are in all 
cases one to three : 



Bband. 


SoTen days. 


Tw»Dt7-eisht 
days. 


One 


year. 


Neat. 


Sand. 


Neat. 


Sand. 


Neat 


Sand. 


Saylor*s 


lbs. 

615 
441 
590 
464 
476 
542 
460 
792 
885 
577 


lb$. 

190 
213 
170 
181 

202 
168 
191 
333 
221 


Ibn, 

816 

605 

734 

773 

642 

879 

660 

993 

860 

632 

643 

692 

575 


IbM. 

263 
251 
233 
413 

"362' 

346 
384 
262 
224 
268 
214 


lb: 

830 

672 

607 

807 

903 

860 

727 

860 


lb: 

**342' 
341 

*386 
414 
340 


Giant 


Jordan Giant 


Alpha 


Empire 


Sanduslnr 


Diamond 


Atlas 


Vulcanite 


Brooks, Shoobridge & Co 

Dyckerhoff 


902 
835 
873 
733 
6bb 
833 
874 
616 
600 
937 


364 
319 
306 
312 
387 
401 
310 
444 
308 
364 


Star Stettin 


515 


182 


G^rmania 


Qermania 






Condor 


68i 


243 


765 
614 


334 

190 


Hemmoor 


Hemmoor 




242 


Alsen ( yellow label) 








Alsen ( white label ) 






863 


302 


Mannheimer. 


458 
451 
490- 
500 


182 
151 
330- 
340 


Lagerdorfer 


519 

638- 

652 


232 

430- 

435 


660 


342 


Added— Neodesha, Kan 







For the successful manufacture of Portland cement the follow- 
ing conditions must obtain : 

1. Limestone and shale of the proper composition. 

2. Convenience to good, cheap fuel. 

3. Materials in great abundance, close together and conyen- 
ientlj situated for quarry purposes. 

4. Good railroad facilities. 

5. An abundance of good, cheap water. 

6. Suitable surface conditions for plant. 

7. Favorable climate. 

It will be seen that Kansas possesses all of these conditions to 
a liigh degree. 
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Chemical Analyses of Kansas Limestones. 

The following list of analyses is collected from analyses made 
at different times and by different chemists ; it is believed they 
are representative in character and certainly show a wide range 
of limestone desirable for making Portland cement : 



COUNTIKS.' 



Jefferson 

Brown 

Douglas 

Elk 

Douglas 

II 

Franklin 

Anderson . . . . 

Leavenworth. 

Franklin 

(i 

II 

II 

Anderson 

(I 

Leavenworth. 

II 

Allen .' 

(I 

II 

Miami 

11 

II 
Allen.!!!!!!'. 

II 

Bourbon 

II 

K 

Cherokee 



In- 
soluble 
matter. 


Oxide 
of iron 

and 
alamina. 


Calcium 
carbon- 
ate. 


Maffne- 
slum 

carbon- 
ate. 


Sul- 
phates. 


Moist- 
ure. 


6.98 


1.04 
5.53 
1.07 
2.13 
1.79 
2.05 
1.35 
3.09 
3.06 
2.38 
a .77 
1.20 
1.18 

.81 
al .51 
4.09 
2.47 
3.31 
1.75 
5.91 
1.76 

.95 
1.32 

.82 
1.21 
1.07 
4.47 
10.64 
3.46 

.69 


90.01 
81.91 
94.18 
93.49 
95.02 
88.54 
90.00 
92.71 
78.46 
94.77 
94.21 
93.61 
93.30 
92.76 
97.32 
69.07 
89.88 
88.17 
94.12 
91.02 
94.10 
96.50 
96.09 
96.57 
95.20 
93.20 
73.95 
65.62 
81.34 
97.32 


1.66 
1.56 
1.16 
3.04 

.79 
1.29 

.12 
2.64 
1.16 
1.07 
1.30 
1.20 
1.26 

.95 

.32 
3.06 
1.11 
1.88 

%,n 

i' .64. 

.74 
1.00 

.80 
1.10 
1.01 
2.26 
4.43 
3.32 

.80 






11.83 
3.53 


.06 




.66 
2.29 


.36 




8.02 






8.00 
1.18 


.02 




12.97 
1.18 


2.32 




3.82 






3.94 






4.79 






4.30 
.61 
17.49 
5.91 
6.20 
1.53 


.23 
.43 
.37 
.38 
.28 


.43 
*'!64* 


2.75 
2.63 
1.50 


.14 




1.35 
2.44 






1.99 




, 


3.79 
18.75 


.20 




18.45 






11.08 






8.00 


■ •••■• ■ 





Towns. 



Horton. 

Lawrence. 

Moline. 

Lawrence. 
II 

Ottawa. 

Greeley. 

Beattie. 

Lane. 
«i 

i( 

ii 

Garnett. 

II 

Sol. Home. 

Lansing. 
i( 

Humboldt. 

lola. 
It 

Fontana. 
II 

II 

Humboldt. 
II 

Fort Scott. 
II 

II 
Galena. 



The Burlingame limestone is represented in the above list of 
analyses by but two samples, one taken from Horton, in Brown 
county, and the other from Winchester, in Jefferson county. 
They are rather low in lime and high in clay-like impurities ; 
that is, in the insoluble material and oxides of iron and alumi- 
num. But as these materials have to be present in cement- 
making they are not objectionable. The Burlingame limestone 
extends entirely across the state, and doubtless carries a much 
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higher proportion of lime in some places than these analyses 
would indicate. 

The Oread limestone is represented in the above list of 
analyses by four samples, three of them coming from Lawrence , 
and one from Moline, in Elk county. They have the right com- 
position for use in making excellent Portland cement. The Oread 
limestone extends almost entirely across the state, reaching from 
points along the Missouri river above Atchison diagonally to the 
southwest by way of the following counties : Leavenworth, Jef- 
ferson, Douglas, Franklin, Osage, Coffey, Woodson, Wilson, 
Elk, and Chautauqua. It is remarkably uniform in character 
over this great extent. 

It so happens that the above list of analyses includes more 
from the Garnett limestone than any other one. This is fortu- 
nate, as this limestone has a much greater extent, and is situ- 
ated convenient for use in a larger number of localities than any 
other one in the state. The accompanying map of southeast 
Kansas shows the line of outcroppings of the various limestones. 
It will be seen that the Garnett covers a large area from Leav- 
enworth to the southwest by way of Kansas City, Ottawa, Gar- 
nett, etc., passing up stream along the Kansas river to Eudora, 
the Osage river to Ottawa, the Pottawatomie river almost to 
Anderson county, and the Neosho river to the western limit of 
Allen county. It occupies the surface in a large portion of 
Johnson, Miami, Franklin, Anderson, Woodson, Allen and Wil- 
son counties, in places covering a strip from ten to twenty miles 
in width. Usually there are two distinct beds, separated by 
shale from twenty to fifty feet in thickness. In most instances 
the lower one of the two limestones is the heaviest, in a few 
places reaching more than fifty feet in thickness. 

Some of the analyses quoted above were made years ago, be- 
fore much stratigraphic work was done, and the exact localites 
from which the samples were gathered is not known, neither 
can it be told whether they were from the upper or lower Gar- 
nett. It may be safely stated, however, that either limestone 
is excellent for Portland cement, as the impurities never con- 
tain much magnesia or sulphur. 
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The lola limeBtone is known to be a good cement rock, as it 
is the one from which the. plant at lola obtains its supply. In 
chemical nature it differs immaterially from the Garnett and 
Oread. It extends from the east side of* the state, in Johnson 
county, to the southwest part across Miami, Linn and Allen 
counties. 

The Erie limestones, which lie below the lola, cover a large 
portion of Linn, Bourbon, Allen, Labette and Montgomery 
counties. They are not represented in the above list of analy- 
ses, but it is known to the writer that they are suitable for the 
manufacture of a high grade of Portland cement when properly 
mixed with a good shale, which can readily be found in many 
places near the limestone. 

The lower Fort Scott limestone, according to the analyses 
given, carries a perceptible amount of magnesiui^ carbonate, 
and should be combined with a shale carrying but a small 
amount ; otherwise the danger of excessive magnesia content 
would be passed. The upper Fort Scott limestone is not repre- 
sented in the analyses, and it may prove to be practically free 
from magnesia, in which case it would probably be a very de- 
sirable limestone. 

Sbale. 

But few complete analyses of Kansas shales have been made. 
Those available are given in the list following. 

It is unfortunate that we have so few, as the chemical nature 
of the shales is no less important in this consideration than that 
of the limestones. 

The great point to bear In mind in examining shales is the 
presence of too great an amount of sand, magnesia and iron. 
The sand and iron can be observed, and hence chemical analysis 
is not necessary to show their presence. The combined oxides 
of aluminum and iron should not exceed one-half the amount of 
silica. Of course chemical analysis is required to investigate 
these properties. 
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Location. 


Silica, 
SiOs. 


Alumina 

and iron 

oxide, 

A1K)8 

+Fef08 


Lime, 
CaO. 


Magneiia, 
MgO. 


Alkalies, 

NbsO 

-hKK). 


Water. 
HsO. 


lola 


56.002 

61.80 

64.62 

67.20 

50.80 


24.367 

22.7 

21.82 

26.80 

21.58 


0.77 
8.20 
2.50 
5.40 
8.87 


3.30 

0.216 

0.43 

3.10 

2.19 


2.106 
trace. 
4.15 
3.90 


7.700 
7.50 
5.01 
7.0O 


Neodesha 


Coffey ville 


Near lola 


Wilson county 


5.37 







Vm.— BUILDING STONE. 



'T^HE building stone industry in Kansas is not progressing as 
-^ rapidly as are most other kinds of mining, yet the total 
amount of stone quarried is sufficient to make a fair showing. 
The more expensive buildings of the state are constructed prin- 
cipally of stone. The decrease in production is confined largely 
to flagging stone for sidewalks, which is largely replaced by 
Portland cement walks, and dimension stone for building cul- 
verts and abutments for bridges, which is largely replaced by a 
Portland cement concrete. Another substitution for stone quite 
extensively used is burnt gumbo, or clay, which is so largely 
used for railroad ballast, instead of broken stone, especially by 
the Union Pacific railroad. 

Locally, in almost every city, town, and village, an ever vary- 
ing amount of stone is used for the basements or foundations of 
buildings. It is almost impossible to get a correct report from 
such quarries, as little attempt is made by the quarry owners 
to keep data regarding the total output. The dimension stone 
still comes almost entirely from the Cottonwood limestone hori- 
zon, which reaches almost entirely across the state, and supplies 
quarries at Beattie, Frankfort, Manhattan, Alma, Eskridge, 
Strong City, Cottonwood Falls, and other places. 

A good stone is quarried at Dunlap, the geologic identification 
of which has not yet been completed. Recently a promising 
stone has been placed on the market in a limited way from Le- 
compton. This rock lies a little above the Oread limestone, 
and for years has been quarried north of the river, in Jefferson 
county, and teamed to Lawrence and other points and used for 
curbing stone, although recently its value has been recognized 
sufficiently to give it prominence in structures. It was used for 
trimmings in the Fowler shops and the Chemistry building, at 
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the University, and stone from the new quarry at Lecompton is 
used for the basement of the new court house now in .process of 
construction at Lawrence. 

Table XVI shows estimated value of the total output for the 
state during the year 1902, which is given at |536,166. 

TABLE XVI. 

8HOWINQ VALUE OF BUILDING STONE PBODUCED IN KANSAS FBOM 1888 TO 19Q2. 

Fi«arM for 1880 to 1806, InelnsiTe, are tekan from the reports of the United Stetee 

Cteolosieal Sarrej* 



Tbab. 



1880.... 
1888*. . . 
1889.... 
1890.... 
1891.... 
1892.... 
1893.... 
1894.... 
1896.... 
1896.... 
1897.... 
1898.... 
1899.... 
1900.... 
1901.... 
1902 ... 

Totals 



Sandetooe. 



$11,000 
1.000 
149,289 
149,289 
80,000 
70,000 
24,761 
90,265 
93.394 
18.804 
23,180 
25,000 
23,500 
31.750 
33,275 
30,290 



r794,797 



Limeetone. 



$131,570 
144,000 
478.822 
478.822 
300,000 
310,000 
175,173 
241,039 
316,688 
158.112 
173.000 
180,000 
550,000 
455,866 
495,872 
505,875 



$5,094,839 



Grand totals. 



$142,570 
145,570 
628,111 
628,111 
380,000 
380,000 
199,934 
271,304 
410,082 
176,916 
196,180 
205.000 
573,500 
487,616 
529,157 
536,165 



$5,890,216 



^ Reports for 1888 inolade only ( for sandstone ) the prodaotion from Bitohie : and ( for lime 
stone) the prodaotion from Winfleld. Florence, Anirusta, and Oketo. 



IZ.— SALT IN KANSAS. 



A T present there are ten companies manufacturing and mar- 
'^ keting salt in the state, seven of which produce evaporated 
salty and three rock salt. 

Manu£EMSturers of Bvaporated Salt. 

Hutchinson-Kansas Salt Company, Hutchinson, Kan. 
Carey Salt Company, Hutchinson, Kan. 
Barton Salt Company, Hutchinson, Kan. 
Union Ice and Salt Company, Hutchinson, K«n. 
Hutchinson Pure Salt Company, Hutchinson, Kan. 
Anthony Salt Company, Anthony, Kan. 
Sterling Salt Company, Sterling, Kan. 

Producers of Rock Salt. 

» 

Royal Salt Company, Kanopolis, Kan. 

Bevis Rock Salt Company, Lyons, Kan. 

Kingman Salt and Mining Company, Kingman, Kan. 

Three different kinds of kettles or pans are used by the manu- 
facturers of evaporated salt : First, a large pan with iron bottom, 
heated with steam pipes placed near the upper surface of the 
brine ; second, large pans with iron bottoms, heated from below, 
the flame coming in direct contact with the bottom ; third, pans 
similar to the first, but made throughout of Portland cement, 
with steam pipes placed near the top of the brine. The Hutch- 
inson Pure Salt Company uses pan number two, and the Carey 
Salt Company pan number three. All the others have the first 
kind, and have practically the same pan, with slight variations 
in detail of construction and mechanical appliances for raking 
out the salt. All seven of these companies obtain the salt by 
having a doubly cased well reaching down to the beds of rock 
salt, the casing so arranged that water is pumped down the 

(50) 



60 



Mineral Resources of Kansas. 



outer tube and the brine thereby forced up through the ianer 
tube. 

The rock salt mine at Lyons has been in continuous opera- 
tion for about ten years. The mine at Kanopolis has been 
operated somewhat irregularly about the same period. A mine 
was opened at Kingman about ten years ago, but was soon 
abandoned and a part of the machinery sold and removed. 
About eighteen months ago the Kingman Salt Mining Com- 
pany was organized, the mine put in good shape, since which 
time it has been steadily in operation. A new salt company is 
organized at Ellsworth, four miles west of Kanopolis, under 
the name of Ellsworth Salt Company. They contemplate 
drilling wells to the salt beds and manufacturing evaporated 
salt, and think they will begin marketing the product about 
April 1, 1903. 

The year 1902 was a fairly prosperous year for Kansas salt- 
makers. There was produced a total of 1,989,356 barrels, with 
an average value of 45 cents a barrel, aggregating |895, 210.20, 
as shown in table XVII. 

TABLE XYII. 

SHOWING AMOUNT AND VALUB OF KANSAS SALT PBODUCTION FROM 1886 TO 

1902, INCLUSIVE. 
Statistics for 1888 to 1902, inolasive, from United States Qeological Surrey reports. 



Tbab. 


Barrels. 


Average 
price. 


Value. 


1888 


155,000 

450,000 

882,666 

855,536 

1,480,100 

1,277,180 

1,382,409 

1,341,617 

1,347,793 

1,224,980 

1,810,809 

2,172,000 

1,679,956 

1,271,015 

1,989,356 


$1,219 
.45 
.45 
.357 
.523 
.369 
.383 
.36 
.31 
.34 
.27 
.35 
.65 
.60 
.45 


$189,000 00 
202,500 00 

397.199 00 
304,775 00 
773,989 00 
471,543 00 
529.392 00 
4^3,701 00 
519,475 00 
417,626 94 
489,454 23 

760.200 00 
1,091,971 40 

762,609 00 
895,210 20 


1889 


1890 


1891 


1892 


1893 


1894 


1895 


1896 


1897 


1898 


1899* 


1900 


1901 

1902 


Totals 


19,320,417 




$8,288,645 77 







* Cooperage in 1899 is reported at about twenty-six centa a barrel, and in other years at pro- 
portional rates, which shonld be added to above totals to give a correct idea of the magnitade 
of the salt industry. 



The Kansas River Flood 

of 1903. 



THE KANSAS BIVEB FLOOD OF 1903. 



T^HE unusually heavy precipitation during the month of May, 
-^ and the resulting extraordinary flood of the Kansas river 
and its tributaries the last of May and the first few days of 
JunOi 1903, were so extraordinary that it was deemed advisable 
to make a special examination of the results of the flood and 
add a description as a sort of appendix to the Annual Report 
on Mineral Resources for 1902. Accordingly, a number of as- 
sistants, Messrs. C. W. Cramer, C. F. Brook, E. C. Chaney, I. 
V. lies, G. L. Metcalf, and F. R. Feitshans, were given the 
task of making a minute examination of all the river valley 
lying between Junction City and Kansas City, with instructions 
to note carefully all changes of river channel, all washings, 
all scourings of land areas, all deposits of sand and silt, and 
whatever other observations of interest might come under their 
notice. Each man traveled alone, and was assigned a certain 
special area, so that in a few weeks' time the entire distance be- 
tween the two points named was covered. The following re- 
port, with maps and illustrations, it is believed, will fairly set 
forth the conditions and permanent changes brought about by 
the flood. 

It is not intended in any way to give an account of the disasters 
resulting in great loss of life and property, or what may be called 
the human side of the story of the flood. Thi9 sad task will be 
left to others. It is understood that the State Historical Society 
is taking active measures in this direction. The report is de-p 
voted rather to the geologic side of the subject. 

Not since the settlement of the Kansas river valley had such 
a flood been known. It seems probable that during 1844 the 
waters were equally high, or possibly higher. But our knowl- 
edge of this flood is so meager and so few people had it in mind 
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that the citizens in general were satisfied in the belief that they 
were dwelling in safety. This confidence that the river never 
would reach a height beyond that known en previous occasions 
since 1860 is almost entirely the cause of so great a destruction 
of life, and to a great extent the destruction of property as well. 
It seems almost incredible that intelligent citizens would per- 
sist in remaining in their homes until they were swept away 
by the water when the rise of the river was so gradual. But 
when we remember that every one had this idea of safety based 
upon all experience since the country became inhabited by white 
man, it need not seem so strange. The river rose gradually, 
giving ample time for all to escape with their lives and movable 
property. As it came up inch by inch, every one kept thinking 
that certainly it was at its highest stage, and therefore consid- 
ered himself in safety. When the highest point known to man 
was finally reached, and then another foot, and another, and 
another, until the water spread from bluff to bluff throughout 
almost the whole distance from Junction City to Kansas City, 
occupants of the valley found to their terror that previous floods 
furnished no criteria. 

In many cases loss of life resulted from the breaking of a 
small levee, such as a railroad grade across an old channel or 
an embankment of some kind thrown up for one cause or 
another, permitting an onrush of water unusually great. In 
other instances, parties left their homes, and, in endeavoring 
to reach dry land, met with one form of accident or another, 
resulting in death. Still again, some rescuing parties gave up 
their lives while trying to save others. 

Cbaracter of Rivers. 

Rivers are agents which help to write geologic history. They 
have a beginning, a life period, and an ending. During their 
life they perform certain work and accomplish certain results. 
When undisturbed by earth movements or other extraordinary 
influences all rivers pass through practically the same stages 
and act essentially in the same manner. Variations of condi- 
tions, of course, bring great diversities in results. 
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A river cuts its channel to a depth beyond which it cannot 
go. During this period the deepening of the channel is the 
most noticeable result, as the ratio of deepening to widening is 
so marked. When a stage is reached beyond which deepening 
of channel is no longer possible, the next most noticeable phe- 
nomenon is the widening of the river valley by the recession of 
the bluff lines. Natural processes of rock disintegration com- 
pel the bluff lines to recede farther and farther from their 
original positions until they coalesce with similar bluff lines of 
other streams. At times of high water the river overflows its 
banks, depositing vast quantities of silt, which has a tendency 
to build up all the valley lands, as flood succeeds flood. The 
area thus built up is known as the river flood-plain. 

Rivers meander from bluff to bluff throughout the whole 
course of their flood-plains. In this respect all streams ar& 
alike, no matter whether it be the little rivulet carrying rain- 
fall from a forty acre farm or the great Father of Waters, thou- 
sands of miles in length. One may observe this peculiar and 
interesting meandering by observing any stream in Kansas, no 
matter how big or how little it may be. Such meanderings of 
the Kansas river and conditions depending thereon were the 
most important factors of destruction during the flood of 1903. 

Straighteningr of River Channels. 

Had the laws of nature been such that streams normally pro- 
duce and maintain straight channels, or had some great work 
of man straightened the course of the Kansas river previous to 
this flood, we may well believe the destruction of life and prop- 
erty, of fields and farms, would not have been half what it 
actually was ; for an examination has shown that more than 
ninety per cent, of the damage done to farm lands was directly 
connected with sharp curves in the river channel. 

So far as known to the writer, this is a subject never con- 
sidered seriously by engineers. For years we have had a law 
for the assessment of taxes on adjacent lands for the purpose of 
building levees along some of our streams to prevent an over- 
flow of the valley lands, and a great deal of work of this kind 
—6 
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has been done. During the extraordinary session of the state 
legislature which met June 24, 1903, a bill was introduced in 
the senate providing for an appropriation to coyer expenses for 
a preliminary survey of the Neosho river, to determine approxi- 
mately the cost of straightening its channel. In support of 
the measure it was claimed that if the channel could be 
straightened its length would be materially shortened, and the 
velocity of the water thereby so increased and the run-off so ac- 
celerated that floods would be materially reduced. The measure 
was lost in the house, so that no investigation will be made, at 
least for the present. 

It occurs to the writer that possibly there may be greater wis- 
dom in this idea of straightening river channels than has gen- 
erally been considered. As population increases in our fertile 
valleys and wealth greatly accumulates, this question may be 
given more attention, for protection against flood devastation 
gradually will become more important. Ultimately our engi- 
neers may give it serious attention, and determine whether or 
not it is feasible to go to the expense of compelling rivers to oc- 
cupy straight channels. For, when once straightened, the ex- 
pense is by no means ended. If rivers naturally meander from 
bluff to bluff in their flood-plains, there must be some great law 
producing and controlling such meanderings. Fortunately, 
geologists have studied rivers, and have determined to a great 
extent such laws, so that to-day, in any standard text-book on 
physical geography or geology, the outlines of such laws and 
such processes are given in so elementary a manner that any- 
one may understand them. 

A long, straight channel could remain straight only under 
one of two conditions. If the materials composing the two 
banks were entirely homogeneous, so that resistance to the cut- 
ting power of the water were absolutely uniform on both sides 
throughout the entire life of the river, then the channel might 
remain straight. Or, if artificial means were resorted to which 
were sufficiently powerful to prevent the current from cutting 
either bank, likewise the channel would remain straight. It is 
a question of engineering but little studied how best to accom- 
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plish this second condition. Possibly the building of cheap but 
substantial jetties, similar to those so frequently found along 
the Kansas river between a railroad track and the water, might 
accomplish the purpose. But no river can have a channel 
either natural or artificial with the two banks entirely homo- 
geneous. Here will be greater resistance to erosion than there, 
caused by a firmer bed of clay, a buried log or snag, or some 
other object, great or trivial, which will deflect the channel 
against a soft place in the opposite bank. When once begun, 
the constant striking of the current against the bank will as 
constantly wear it away, for flood-plains, being of an alluvial 
nature, are easily corraded. Soon there is a pronounced curve 
in the channel which is ever intensified, because water flows 
the swiftest on the convex side of the curve, where it must 
travel the fastest in order to accomplish its journey. Its excess- 
ive velocity makes it possible to corrade a bank more and more, 
while the decreased velocity on the concave side at the same 
time causes a building up of a sand-bar or mudbar, which fol- 
lows with equal pace the wearing into the bank on the convex 
side . 

The angle of curvature of a stream is dependent upon the 
size of the stream. In little rivulets and rills these ox-bow-like 
curves may be no more than twenty or thirty feet apart, while 
in great rivers like the Missouri and the Mississippi they are 
miles. Neither is there perfect regularity in their frequency. 
A detailed map of any stream will show that there is the great- 
est variation in this respect. Streams at average stages, and 
when slightly flushed, are constantly increasing the intensity of 
such curves. But when the great floods come, and the waters 
flow over the banks and cover the whole valley, then the prin- 
cipal current follows a straighter course, often cutting new 
channels across the narrow necks of land, leaving the old curved 
channel in the form of a lake or bayou. Waters at moderate 
stages and mild floods, therefore, produce crooked channels, 
but great floods tend to straighten them. 

One of the most remarkable features of the recent flood in the 
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» 
Kansas river valley is the pronounced tendency to straighten 
the course by forming new channels across the openings of the 
old curves. A study of the accompaning maps shows at a 
glance that here is where the great sand masses accumulated, 
implying swift currents of water ; or where the most cutting 
or gorging and channeling of farm lands was accomplished, im- 
plying swifter currents ; or, still farther, where all the new 
channels were formed, implying the greatest velocities. 
Throughout the whole distance studied there is not a single 
instance of a new channel being formed on the convex side of 
a curve. Every one so produced is on the concave side, and has 
resulted in shortening the length of the stream and straighten- 
ing its course to some extent. Still further, every instance in 
which severe cutting was done, but too mild to change perma- 
nently the river channel, likewise was on the concave side of a 
curve, so that had the cutting been greater it would have 
shortened the river by straightening the channel. With such 
observations as these, one cannot help asking whether or not it 
would not be the part of wisdom to bring artificial means to 
help straighten the river, as contemplated in*the senate bill re- 
ferred to. Certainly the changes produced in the Kansas river 
valley by the recent flood constitute a great object lesson. 

Precipitation. 

The rainfall during the spring and early summer of 1903 was 
unusually great and unusually distributed. During April there 
was nothing particularly striking about it. For the week end- 
ing April 11, the heaviest rains were in the extreme southeast 
corner; for the week ending April 18, the heavy rains were 
along a narrow strip just south of the Kansas river throughout 
the east half of the state, with quite a small area of equal pre- 
cipitation in the southeast corner, and a still smaller area on 
the extreme head waters of the Smoky Hill river, near the west- 
ern line. During the week ending April 25, no heavy rains 
fell anywhere in the state. With the beginning of May, how- 
ever, precipitation greatly increased. For the week ending 
May 2, the heaviest rain fell over an irregularly shaped area 
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in the west half of the state, supplying a large quantity of water 
to the Kansas and Arkansas rivers. During the week ending 
May 9, the rainfall was particularly uniform, with here and 
there small areas with almost no precipitation. For the week 
ending May 16, the precipitation was again very irregular. 
A small area of heavy rain along th^ south line of the state 
reached northward, covering the drainage area of the Vercligris 
river. Another like area is found in the extreme north part of 
the state, bordering Nebraska, and covering a considerable part 
of the Republican drainage area, with good rains throughout 
all the eastern half of Kansas. For the week ending May 23, 
the heaviest rains were again irregularly distributed over the 
state, occupying 16,000 to 16,000 square miles along the south- 
ern border, reaching from the east side of the state westward to 
the middle, and a very irregular area extending southward from 
the north line. The rains this week, in conjunction with the 
heavy rains of the past week, gave the floods of the Verdigris 
and Republican rivers. During the week ending May 30, im- 
mense rains covered about one-third of the state, occupying an 
area extending from the Missouri river westward throughout 
more than one-half of the state and southward from the north 
line about to the Arkansas river. During the month of May, 
and separately for each week in May, there was a much smaller 
precipitation at Kansas City and westward to Topeka than there 
was farther west. 

Summarizing the above, we find that for the month of April 
the maximum rainfall at anyone point was: Lakin, with 5.61 
inches; Garden City, 6.10; Pleasanton, 4.88; Farnsworth, 
4.51; Leoti, 4.25; Russell, 4.24; Newton, 4.16; and Delphos, 
4.02. The reports of the United States signal office at Topeka, 
from which the above was taken, included nearly one hundred 
observation stations. From twenty-nine of these the rainfall 
varied between three and four inches, and for all the remainder 
less than three. For May, however, there was a great increase. 
Salina had 17.34 inches; Republic, 17.13; Frankfort, 16.34; 
Columbus, 14.47; Grenola, 14.33; Hanover, 14.26; Harrison, 
13.70; Clay Center, 13.36; Horton, 13.32; Pittsburg, 13.20; 
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Concordia, 13.15; Wamego, 13.11; Holton, 13.09; Atchison, 
12.48; Oswego, 12.04, etc., with an unusually heavy rainfall 
for almost all the remainder of the state. It will be noticed 
that the heaviest rainfall was within the drainage area of the 
Kansas river. The 17.34 inches at Salina, the 17.13 at Re- 
public, the 16.34 at Frankfort, and a large part of the 15-, 14- 
and 13-inch localities are in the same area. The time of the 
heaviest precipitation was near the end of the month, with a 
fall of 5.25 inches at Salina in twenty-four hours. The unusu- 
ally heavy precipitation earlier in the month had already com- 
pletely saturated the ground and had raised the streams to 
unusual proportions before the last week of the month. Fol- 
lowing such a set of conditions, the abnormal rainfall during 
the last week caused the remarkable flood. 

EITeets on River Flood Plain. 

The general effects of the flood upon the river valley or flood 
plain were enormously great. The amount of material deposited 
would probably equal a fllm four to six inches deep all over the 
entire valley. In some places it reached a thickness of five or 
six feet ; frequently over a forty-acre field of alfalfa it would be 
from two to four feet, and very general ; in fact, all over almost 
all the remaining parts of the valley it has a thickness of from 
two to six inches. The accompanying maps (plates I to IV) are 
presented to illustrate the present channel of the river, the new 
channels produced by the flood, the areas badly washed, the 
areas covered by sand, and the areas covered by silt or soil. 

Let us begin at Junction City and follow the stream down- 
wards to Kansas City. The legend of the map is as follows : 
V-shaped stippling for mud and silt deposits, small circles for 
sand deposits, and small plus signs for areas badly washed. It 
will be noticed that on the east side of the Saline river near its 
mouth is quite an area covered by sand. Here the water of the 
Saline, meeting the sharp curve, jumped out of its banks on the 
east side and flowed with such rapidity that it carried away fine 
silt and left the coarser sand behind. This condition reaches 
down stream irregularly to beyond Fort Riley, with but little 
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sand on the north side of the Kansas river from Fort Riley 
throughout a distance of four or five miles. Here and there are 
small areas, generally just below a sharp curve, where the river 
channel impinged against the bank, and finally, with sufiBcient 
rise, jumped out of it. On the south bank of the Kansas river 
conditions are very much the same. A large amount of sand 
may be found along the concave side of the big curve at the 
mouth of the Saline, again along the curve opposite the mouth 
of One Mile creek below Fort Riley, and in a number of places 
between here and Manhattan. It is interesting to note that in- 
variably such sand deposits are on the concave side of sharp 
curves. On the north side of the river near Manhattan Beach, 
about five miles west of Manhattan, the valley is badly corraded, 
as shown on the map. Here the river was flowing nearly north, 
but turned abruptly to the east, so that the strong current of 
the stream struck against the bank almost at riglit angles, and 
finally, with the rise of the river, plunged across the land and 
entered the stream again two miles below. 

About four miles above Manhattan, where the river makes 
the great turn to the south, a new channel is cut for a distance 
of two miles, leaving an island aggregating from 900 to 1,000 
acres. This new channel, a little less than two miles in length, 
takes the place of the old one about four miles around. Just 
below the mouth of this new channel a second one is cut, as 
shown on the map. Here a channel a mile in length takes the 
place of one almost three, leaving an island of excellent land 
aggregating 400 to 500 acres. 

Plates VII and VIII are from photographs showing the new 
channels ; they were taken by Doctor Orr, of Manhattan, and 
are fully explained on the plates. 

At Manhattan a large area was entirely covered by water, re- 
sulting in the filling in of the narrow neck of land in the curve 
of the river south of the city. Over a part of this area sand 
was deposited to a damaging extent, while elsewhere on the 
same area the soil was greatly benefited by the heavy accumu- 
lation of silt. North of the Kansas river and east of the Blue, 
portions of the valley were injured by cutting and by the accu- 
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mulatioa of sand. The soil oyer a large part of the area was 
greatly benefited by the flood. South of the Kansas river just 
below Manhattan heavy washing was done, cutting up the 
fields badly and piling sand in many places, so that much dam- 
age was done. Just west of St. George, on the north side of 
the river, the Union Pacific track was washed out and the land 
between the track and the river principally covered by sand . 
Also, about one-half way between Manhattan and St. George, 
at the place where the river makes the large sharp bend south , 
the land on the south and concave side of the river was badly 
washed and much sand deposited. 

Wamego rests on a sort of "second bottom," a few feet higher 
than the river valley proper. The water did not cover this 
higher ground, and therefore the town was entirely uninjured. 
But the valley land south of the river along the concave side of 
the bold curve was greatly affected. On a farm belonging to 
Mr. Willard, a deep channel was cut which unearthed buffalo 
bones and bones of other animals that doubtless had roamed 
the valley ages ago, and left their skeletons to be covered as the 
river gradually built up its flood^plain. The deep cutting here 
came near forming a new channel about two miles south of Wa- 
mego connecting the two sides of the great bend of the river. 
Here and there sharp cuttings were made, completely ruining 
portions of farms, and large piles of sand were left elsewhere, 
apparently in irregular order. Over the remainder of the valley 
lying in this curve immense quantities of mud accumulated, 
leaving the soil in such places much more fertile than it was 
before the flood. 

At Vermillion creek the Union Pacific railway track was badly 
damaged, apparently by water from the creek itself, and there- 
fore not represented on the map. Half a mile south of the 
creek a large curve occurs in the river channel. For more than 
a mile above the curve the current is straight southeast, and 
the markings on the map show how nearly it came to forming 
a new channel, connecting with the river at the mouth of Wells 
creek, two miles below. Had such a channel been produced 
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about two miles in length it would have shortened the course 
of the river very materially. 

St. Marys, like Wamego and Belvue, rests on high ground, so 
that it was not injured. Just south of the city is a broad, bold 
curve from four to five miles across. Here a most interesting 
result was produced. A new channel two and a half miles in 
length connects with a sharp bend in the old channel. A second 
new channel a little less than a mile in length immediately 
south of St. Marys cuts across the second oz-bow curve. Water 
at the present time, as a result, flows through the first new 
channel mentioned, enters the old channel at the most western 
p6int of the ox-bow curve, flows through this old channel a dis- 
tance of two miles, but in the opposite direction of the old cur- 
rent, then through the second new channel and into the old river. 
This is a most interesting case, and the only one of its kind 
ever observed by the writer. Citizens in the vicinity say that 
the water is now flowing up-hill, because it is flowing in the 
old channel for a distance, but in a direction opposite to the 
former course. Here again considerable washings or cuttings 
occur along the left bank, where the current strikes the bank at 
almost right angles, and was enabled to flow across the bank 
with great force as soon as the water was high enough. 

Below St. Marys another new channel was formed cutting 
across a bold ox-bow curve, so that a mile of new channel takes 
the place of about three miles of the old. Still farther down, 
southeast of Kingsville, a heavy cutting of the river almost pro- 
duced a new channel between two or three miles in length. 
A peculiar peninsula, almost an island, is found in the river at 
the upper end. The water broke across the bank and flowed 
almost straight east two miles, and then southeast into the river, 
leaving destroyed farms as a mark of its destructive power. 
Just south of Silver Lake is another area where the river did a 
great deal of destruction. At the bold curve the current struck 
against the east bank of the river at right angles and wore away 
from 125 to 160 acres of good valley land by a process which re- 
sulted simply in the widening of its channel. Here a farm 
house was standing on an eighty-acre farm. The river not only 
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washed the house away, but carried away fully seventy acres out 
of the eighty, leaving a narrow strip of land along the eastern 
bank, which has not yet ceased caving, implying sooner or later 
much more will be carried away. 

From Silver Lake down stream to Topeka there is nothing of 
special interest which is not shown on the map. Here and 
there great destruction of farm land was produced by severe cut- 
ting or the accumulation of sand. 

Topeka suflFered greatly. It will be noted that above the city 
there is a bold curve of the river to the south. North of the 
Union Pacific railway track, and principally within the city 
limits, there is an old river channel reaching across from some 
distance above the corporation line to a mile or two below, or to 
near the mouth of Soldier creek. This river channel was not 
very deep, and within the city the banks had become worn down 
until one would scarcely notice its presence. Where the Union 
Pacific railway crosses it just west of the city, a grade was built 
up making the track level with or a little above the ground on 
either side, and at least five or six feet above high-water mark 
at the mouth of Soldier creek. When the high waters finally 
came it was then found that the old river channel was seven or 
eight feet lower than the ground to the south, making the depth 
of water here about fifteen feet, while at the Union Pacific de- 
pot it was only seven or eight. 

There is a slight conflict in statements made by the newspa- 
pers regarding the process of destruction in the old river chan- 
nel. Some say that backwater from Soldier creek covered the 
ground in the old channel and flooded the houses, while others 
say that the water came from the river above. The writer of 
this does not know what the facts were. But it is certain that 
finally a strong current of water flowed from west to east 
through this old channel, carrying destruction before it. The 
last movement of the water was in this direction, as is shown 
by various drifts against fences, trees, and other obstacles. It 
seems that the grade of the railway formed a dyke across the upper 
end of the old channel, which prevented water from the river 
passing down it as early as U otherwise would have done. It 
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is possible that at this time water from Soldier creek did back 
up into the old channel ; but the time came, with the increase 
of the flood, when the water plunged across the railway dyke, 
and by back-cutting soon destroyed it. Immediately a great 
wall of water rushed down the old river channel. This is the 
torrent which washed out houses before it as though they were 
chaff, and which produced the terrible loss of life, because it 
came so rapidly that people who were still in their houses were 
unable to escape with safety. The course of the current was 
uncontrollable. It rushed along Soldier creek as though it was 
not there, and then across the Union Pacific railway track, a 
mile and a half below the depot, and finally spent itself in the 
bottom north of the river, on both sides of Indian creek. 

Just below Topeka the river makes a bold curve to the north. 
Here was another opportunity. An immense amount of cut- 
ting was done in the valley along the southern or concave side 
of the curve, resulting in almost complete destruction of farm 
land which had a value a week before of J200 per acre. The 
curves between here and Tecumseh are very peculiar and in- 
teresting and should be studied carefully on the map. Beyond 
the mouth of Indian creek is another bold curve to the north, 
which again provided a convenient opportunity for the river to 
shorten its course by flowing two miles or more to the south- 
east. Had these two cuttings been a little more excessive, the 
whole appearance of the river would have been changed, and we 
would have had a new channel curving gently to the north 
throughout a distance of four or five miles, leaving the old one 
just below Topeka and entering it again near Tecumseh. 

Tecumseh is on the south side of the river and on the convex 
side of a short curve. The valley on the north side is badly cov- 
ered with sand, and considerable corrasion may be noticed about 
a mile below. Two or three miles below, and on the south side 
of the river, is another large sand deposit, with perceptible cut- 
ting just above it. Here we have an instance of the production 
of sand-beds where the river is almost straight. 

North of- Spencer is another stretch of fully two miles with 
comparatively little curve in the river, and the valley is covered 
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with silt. East of Spencer two miles is a bold curve to the 
southward with sand and corrading along the concave part of the 
curve on the north side. From here to Lecompton we have a 
broad curve to the north, so gentle that for some distance it is 
almost straight. But after the river became high enough to 
pass entirely out of its banks the current cut across on the south 
side and washed a number of deep holes on the south side of 
the Santa Fe railway. In general, the valley for the first five 
miles above Lecompton was greatly benefited by the heavy de- 
posits of silt which will materially enrich the soil. Only oc- 
casionally was sand deposited, and only in a few places was the 
current strong enough to do any considerable amount of cutting. 

The same general statement may be made for the river val- 
ley for the first three miles below Lecompton. Here and there 
a little cutting was done and sand deposited in considerable 
quantities over small areas. But near Lake View conditions 
were greatly changed. Beginning about a mile and a half above 
Lake View, and continuing entirely across the sharp curve 
in the river opposite Buck creek, the farms were greatly cor- 
raded and covered with sand, almost destroying the value of 
thousands of acres. The old river channel outlined on the map 
on the north side just below Perry seems to have been but lit- 
tle, if any, afi'ected. Likewise, the old river channel on the 
south side, commonly known as the ''lake,'' was not materially 
affected. This is an old ox-bow curve through which the river 
previously flowed, touching the bluff line. Long ago the chan- 
nel straightened itself by cutting across, so that a mile of new 
channel took the place of three or four of the old. The present 
flood did likewise to the sharp curve to the north. Here a new 
channel half a mile in length cut across this ox-bow and thereby 
saved a mile and a half in distance. This new channel brought 
the river at right angles against the stream where it now flows 
almost straight south. A great deal of cutting was done, there- 
fore, on the east side, and further down where the current veers 
nearly east, producing a concave curve, excessive cutting was 
again produced. 

In the vicinity of Lawrence, in the broad valley to the north, 
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v^e have a complicated arrangement of the old river channel, as 
shown on the map. One of these leaves the main channel four 
miles above Lawrence and reenters the present channel within 
the city limits of North Lawrence. Another branch of the old 
channel leaves the river about two miles above Lawrence and 
enters the old channel just mentioned. The Union Pacific rail- 
road crosses this old channel three times — two times above, or 
north of Lawrence, and the third time below the city limits. 
As the river rose tha water began working into this old channel 
at both the openings above Lawrence. The railroad grade 
within the city formed a complete dam across the lower end of 
the old channel, and therefore produced a sort of mill-pond effect, 
which was maintained until the water above the dam became 
high enough to flow over the track. Of course this condition 
would be reached as soon as the water had an actual elevation 
equal to the grade. The fall in the river made the water on the 
river side of the railroad-grade some four or five feet lower than 
it was on the mill-pond side. The railroad employees did all 
they could to prevent the water breaking over the track, work- 
ing night and day with bags of sand, but all in vain. Suddenly 
the water broke through, and having the fall above mentioned 
immediately began back cutting, and in an inconceivably short 
time washed out the railroad track, allowing a vast quantity of 
water to flow across the west end of North Lawrence. It was 
at this time that houses began going out, one of which struck 
the north span of the wagon bridge, tearing it away. 

The loose, sandy soil of the river flood-plain seemed to pro- 
duce almost no resistance. Trees from one to two feet in 
diameter which had withstood all tests throughout historic 
times were uprooted and carried downward as though they 
were straws. Soon the river reached a stage which carried it 
entirely over the valley lands, and then in order to shorten its 
channel it cut through at the north end of the bridge, and soon 
had a gorge cut to the level of the bottom of the stream below. 
In this way a new channel of the river was formed which has 
left the mill-dam at Lawrence high and dry. 

Quite an interesting observation is here made regarding the 
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present condition of the mill-pond. It so happened that stu- 
dents in the engineering department of the Uniyersity made a 
careful survey of the mill-pond early in May, just before the 
flood. They found that, in general, there was almost no sedi- 
ment above the dam. But when the flood receded, with the new 
channel north of the north end of the dam, it was found that the 
old mill-pond was filled with sand and silt almost to the level 
of the dam, which sediment served as the south bank of the new 
channel. 

The old river channels north of Lawrence extend eastward 
two miles or more and gradually disappear without direct con- 
nection with the present channel. But during the highest time 
of the flood straight currents flowed eastward along the old 
channel through a part of Bismarck grove and washed away 
portions of the Union Pacific track. Here and there in a num- 
ber of places on the north side of the river between Lawrence 
and Fall Leaf considerable damage was done, and jigain a mile 
or so below Fall Leaf. On the south side of the river, but little 
damage was done until a distance of three or four miles is 
reached below Lawrence. Here we have a broad valley pro- 
duced by the junction of the Kansas river valley with the valley 
of the Wakarusa, a stream about fdrty miles long which enters 
from the southwest. At two or three places throughout this 
valley old river channels previously existed, one of which, just 
above Eudora, was corraded considerably, allowing a temporary 
current to enter the Wakarusa half a mile or more above its 
mouth. There was considerable fear at the time that this would 
prove to be a new channel and the permanent site of the river, 
but such was not the case. 

Eudora is situated on the south side of the river opposite a 
very sharp curve in the river to the south. After the water had 
gotten entirely out of its banks it cut across by way of Fall Leaf, 
where it did considerable corrading near the town and for some 
distance below. Here, again, it came very near forming a new 
channel, which would have been about one and one-half miles 
in length, to replace an old one of three or more. Below Fall 
Leaf we have another sharp bow to the north, throwing the 
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concave side on the south, producing an area triangular in shape 
&ggi^6gating about four square miles, which area was very badly 
corraded. Sand in objectionable quantities covered almost the 
entire surface, and also a channel was produced part way across 
the base of the triangle, which again threatened at times to 
become a new channel. 

Linwood is on the north side of the river, about five miles be- 
low Eudora. In this vicinity the river makes a broad, gentle 
bend to the northward, while the Santa Fe railroad track ex- 
tends almost straight east from Eudora to Desoto. When the 
river broke out of its banks it cut across the base of this triangle 
by flowing almost straight east near the bluff lines. As the dis- 
tance was so shortened its velocity was greatly increased and 
its power to do damage was correspondingly magnified. Near 
Desoto it connected with a little tributary coming in from the 
south. For days it was thought a new channel would here be 
formed and permanently occupied, but the river finally resumed 
its old course. When the flood was passed it was found that a 
new channel had been cut throughout a portion of the distance — 
a channel thirty feet deep in places — but not connected at either 
end with the river channel. 

It might be stated that the writer has often observed similar 
channels or gorges in many cfiflferent river flood-plain areas — 
channels that had no connection at either end with the parent 
river — and that he has been puzzled to know how to account 
for them, as they were supposed to be veritable river channels. 
The subject was generally dismissed by concluding that the 
two end openings in some way had been closed up since the 
channel was abandoned. But here we have a new channel or 
gorge, and know positively that neither end ever was connected 
with the parent river channel. There may have been a log, or 
a hedge, or something else, which produced a slight fall in the 
water to start the cutting, or something to produce a vortex 
motion, described by Morscher later in this paper. When once, 
started a fall would be produced, and the unmanageable current 
with its vortex motions, did the rest. 

Dr. A. J. Lee, of Desoto, took a number of photographs of 
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this new channel as soon as the river fell enough to permit. 
Plate XVI shows the upper (or western) end of the chan- 
nel, with its vertical walls, and water in the distance, not yet 
entirely within the river banks. The observer is here look- 
ing west. Plate XVII is taken with the camera almost at the 
same point, but turned so the observer is looking north. Here 
vertical banks of the new channel are shown, with the promon- 
tories along the jagged edges reaching out into the water. 
Plate XVIII is another of the same, with the camera turned so 
that the observer is looking almost straight east. Plate XIX is 
from a photograph taken near the lower end of the channel, 
with the observer looking to the northwest. Here, it will be 
observed, is an island in the new channel, which shows how 
similar such a channel is to the river proper. By observing 
the map, it will be seen that the new channel is little more 
than a mile in length, as it is now seen since the flood entirely 
receded, and that it does not connect with the river at any point. 

The map shows that a large part of the area included in the 
broad curve to the south and southeast of Linwood was dam- 
aged by the corrading and by the cutting in some places where 
the cuttings were not so severe as in the channel just described. 
Lenape is on the north side of the river, almost opposite Desoto. 
Plate XX is from a photograph showing the condition at Lenape 
about a week after the highest water of the flood. The river did 
considerable corrading along its north bank opposite Lenape. 

Lest the reader become weary with such detailed description, 
he is referred to the map to observe the efl^ects of the flood be- 
tween Lenape and Argentine. The channel makes five distinct 
curves between these two points, first to the south and then to 
the north. Throughout this entire distance the valley land on 
the concave side is greatly affected, being corraded in places 
and elsewhere covered with sand. Over areas where the ve- 
locity was mild vast quantities of silt were deposited, sometimes 
to the extent of three or four feet. 

Argentine is situated on the south side of a broad, southerly 
curve. The river cut across on the north side of the river 
where sand deposits and cuttings are frequent. On the south 
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side, in the vicinity of Argentine, the slow velocity of the river 
allowed mud to be collected, covering the surface from six to 
eighteen inches. Here, doubtless, the conditions were modified 
largely by proximity to the Missouri river. Col. C. L. Mc- 
Clung, assistant city engineer of Kansas City, Kan., kindly 
furnished a map of the river valley from the mouth of the 
river up-stream to beyond Argentine (see plate IV). As this 
map is on a larger scale than the one of the entire river valley, 
it can be studied to better effect. 

It seems that after the flood became high enough to let the 
water out of the river banks it traveled almost in a straight 
course from the southwest part of Argentine to the mouth of the 
river. Large quantities of sand and silt were deposited all over 
Argentine and in the valley below, in some places reaching four 
or five feet in depth. Numerous washouts were made, trending 
northeast and southwest, some nearly north and south, which 
show the direction of the current here. In addition to all this 
the drift of the debris tells the same story, leaving no doubt 
that the water ran across the valley and filled it from bluff to 
bluff. 

It so happened that the Kansas river was at its highest about 
a day before the Missouri river reached its highest point. Dur- 
ing this time the water of the Kansas river rushed almost 
straight across the Missouri, as shown by Colonel McClung's 
map, and as is also shown even to the present time by the large 
amount of debris which drifted along the east bank of the Mis- 
souri river. After the flood it was a noticeable and interesting 
fact that this part of the Missouri river bank was strewn with 
debris of all kinds, while the same bank further down stream 
had almost none. 
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OOBBADING AOnON OF BIVEB WATEB DUBING HIOH FLOODS. 

B7 L. N. M0B8CHBB. 

The corrading power of water, depending as it does upon a few 
simple laws, displays varied and bewildering differences in its 
action. The flood of June, 1903, in the Kansas river valley 
furnished a vast array of destructive phenomena which may be 
studied with interest before the subsequent actions of rain and 
wind have too far obliterated the minor details. 

As already noted by Professor Haworth, and illustrated on his 
map and by photographs, many peculiar and interesting ex- 
amples were produced of apparent river channels being cut or 
corraded in the loose sand and soil of the river flood plain. Some 
of these connect at one end with the river channel, but many of 
them do not, but are simply holes in the ground made by a force 
powerful enough to excavate hundreds of thousands of cubic 
yards of earth. They are situated anywhere and everywhere 
in the flood-plain area, sometimes close to the river channel, 
but just as frequently from one to three miles away, and when 
superficially examined seem to have been located at random. 

Such deep erosive action outside of regular water channels 
may be divided into four fairly distinct classes : First, those 
showing a broad area with steep banks at the upper end of the 
wash, with narrow and more gently sloping banks at the down- 
stream end (figure 1) ; second, those with deep and narrow 
channels and steep walls at the up-stream ends, the channels 
broadening out fan-shape, and gradually becoming shallower 
down-stream, until the lower ends merge almost imperceptibly 
into the surrounding level (figure 2) ; third, those with shallow, 
narrow channels at the upper end, but which, more or less, 
rapidly broaden and deepen downwards (figure 3) ; fourth, the 
class excavated with steep, perhaps overhanging banks on all 
sides, and with irregularly varying depth, with no sign of simi- 
larity to adjacent cuts or to conditions in the bottom of the 
same depressions (fig. 4). Many examples of this last class 
were furnished in the recent disastrous flood. Great ''holes," 
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as the people call them, appear indiscriminately in the flooded 
fields and the streets of cities and towns which felt the water's 
force. 




Fig. 1. EiosiTe type produced by an obetrnction in a swift stream. 

Channels of the first class can be explained, in most cases, by 
the presence at some time during the water's action of an ob- 
struction which locally increased the erosive power of the water, 
either by setting up strong eddies, or by allowing the water to 
strike the surface of the ground at an increased angle and in- 
creased velocity by falling over some kind of obstruction. 
Along the Kansas river valley we frequently find great wash- 
outs, with no visible cause for the waters selecting that particu- 
lar place to attack. People acquainted with the history of the 
place will tell us, however, that a hedge or some such object 
once stood where the depression now is. The hedge may have 
disappeared completely, having originally occupied the position 
indicated by the tree in il, figure 1. The hedge, to some ex- 
tent, serves as a dam or dyke, producing a mild waterfall, hav- 
ing previously caught enough wind-blown silt to produce such 
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an effect; or it may hold grass, hay or other trash carried 
against it by the flood waters so as to act in a similar manner. 
The water pouring over it will first cut out the earth below, 
until the weakened support to the tree roots allows the hedge 
to be washed out. If, then, there be sufficient slope to carry 
off the water rapidly enough, the new channel will take a large 
part of the surrounding flow, which, pouring over the steep 
up-stream part, will constantly cut the channel back by under- 
mining the bank at the upper end. The rapid loading of the 
stream with debris at the upper end of the cut will decrease its 
corrading power as it moves downward, until such power is 
almost entirely gone, and therefore the lower end of the channel 
will be narrow and shallow, because the water could not corrade 
it more. It may even deposit a part of its load close to the cut 
or channel upon ground of nearly the same slope as that from 
which the soil was removed. 

If there was a long obstruction directly across the current, 
it may produce a broad trench at right angles to the course of 
the water, which is only an extreme limit of this class. 

The first type of washout is most frequently produced where 
the surface layer is harder and more resistant than that below, 
as represented in il, figure 1. Usually large masses of coarse 
debris will be found at the lower end of the channel, where it 
was left by the weakening current force. Such material serves 
as a protection to the lower end of the new channel and is one 
cause for its growing shallower. After the water has gone 
down we may find small masses of this hard, top crust at the 
upper end of the channel, which has fallen down from the top 
layers as they were undermined by the water. 

This first type of cut is also caused by the presence of objects 
about which the water rushes without being able to remove 
them. If such obstruction, as is often the case, causes a con- 
siderable increase in velocity of the current in places, then 
cutting will begin, even though elsewhere the water may be 
depositing sediment. This is strictly in accordance with the 
law of stream action, which is that the corrading force is pro- 
portional to the square of the velocity, while the load carried. 
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if entirely submerged, is proportional to the sixth power of the 
velocity. A very slight change in velocity is sufficient, there- 
fore, to change the action of a stream from unloading sediment 
to cutting or corrading, and vice versa. This action is strongly 
augmented when, in passing around the object, the parts of the 
water meet at such relative velocities and angles that a vortex 
motion is set up, and especially if the vortexes are not station- 
ary in position, as the material at the bottom then is subjected 
to intermittent forces applied in contrary directions, and also 
upward currents, which reduces the effective weight of the sand 
or silt, with the final result that holes are cut with almost ver- 
tical walls. 

This motion of the water can easily be noticed below heavy 
bridge piers if they happen to restrict the flow of water just the 
right amount to suit their shape and size to the velocity of the 
currents. This was well illustrated during the high water by 
the effect of the piers of the Melan bridge at Topeka, as pointed 
out to the writer by Professor Haworth. The same may be 
seen in the Missouri river below the Atchison and Leavenworth 
bridge piers, and in many other places. The general action of 
the current is represented by figure 6. As the current sweeps 
past each side of the pier with much greater velocity than the 
water below the pier, it sets up rapidly moving vortexes along 
the contact planes separating the bodies of water of different ve- 
locity. The water level at each side of the pier usually is a little 
above the water surface of a wedge-shaped area immediately 
below. The sides tend to flow towards or into the body of water 
below the pier, so that they travel down stream. Now, if the 
velocity and height of the water be within certain limits the 
vortexes will travel over every portion of the space below the 
pier, corrading the bottom here more deeply than elswhere, if 
the nature of the material composing the bed of the stream per- 
mits. The higher velocity about the sides of the pier also causes 
a cutting of the bottom there which works back to the up-stream 
side of the pier, usually resulting in a deeper cut on the upper 
side, although frequently the conditions are such as to cause a 
deposit of material below. The vortexes play a far more im- 
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Fio. 2. Brosire type produced by a swift, shallow stream on gentle slope of 

loose mateiiaL 




Fiff. 8. Brosire type produced by a lateral tributary entering a deep channel. 
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portant part, however, in some other conditions to be mentioned 
later. 

The second form of wash, figure 2, occurs when a gentle slope 
of fairly loose material is overflowed by a sheet of water of such 
velocity that it is barely able to corrade the bottom. The cor- 
raded channel is widened downwards throughout its entire 
length. Water from the sides comes in laterally and the cut- 
ting back of such currents widens the channel. Down-stream 
the cutting gradually decreases on account of the water becom- 
ing so heavily loaded with debris, as explained under the first 
heading. 

The third form, figure 3, is produced wherever a large body 
of water with low velocity finds an exit over soft material form- 
ing an embankment to a lower level, and is in fact a miniature 
river canyon. 

The fourth form, which is common with the first one, seems 
to be du9 entirely to the formation of large, stationary vortexes. 
A group of buildings (fi, fig. 9) in the path of a broad, swift 
flood-stream, or even the meeting of two separate currents of the 
same stream from a distance, may cause a swift eddy which will 
be fairly stationary in its position and by its continued action 
drill out the earth beneath like a gigantic auger. Many holes 
were formed in the streets and town lots of North Lawrence, and 
were always, where seen by the writer, in such position that the 
direction of drift trend indicated the rapid eddying spoken of. 
In some places the depression would consist of several holes 
whose sides were more or less worn through, leaving the bottom 
irregular and the sides very uneven, as represented in figure 4 
— A and J?. This shows the presence of several stationary vor- 
texes. The drawing is a rough sketch of a hole within a few 
feet of the north bank of the Kansas river where it passes North 
Lawrence, and is where one of the returning streams, after de- 
flection by some building, met the main stream, to be whirled 
back among the buildings with a rapid gyrating motion. Such 
an explanation, it seems probable to the writer, will account for 
the many deep holes formed in Kansas City. Most of them 
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were so related to buildings or other objects that eddies would 
have been formed. 




Fio. 4. EioeiTe type produced by Tortez motion. 

In some cases, a building which is struck by a broad, shallow 
water current has the up-stream side of the foundation washed 
out. The building, in leaning up-stream, will tend (fig. 6, B) 
to deflect the water down and around its base in a swift, gyra- 
tory stream, which is well adapted to undercut until, in some 
cases, the building seems literally to sink into the earth. Many 
such instances could be seen in North Lawrence and Kansas 
City, and probably the hole cut in the yards near the union 
depot, Kansas City, allowing engines and coaches to sink be- 
neath the surface, may be explained in the same way. 

This undermining action is especially marked, as is to be ex- 
pected, if the water has a downward sweep from a previous 
obstruction before it encounters the building, so that in many 
cases structures which seem partly protected by more exposed 
buildings are undermined and destroyed first. Evidence of 
such effect is still to be witnessed near Bridge street. North Law- 
rence, where a small house, now surrounded by drifted mud 
deposited during the flood, stands almost directly in line with ex- 
cavations below it. A large tree stands between the house and 
one of these holes, and is partly undermined, while the ridge of 
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drift mud reaches to the base of the tree. After passing the 
first house the current had sufficient fall to prevent the eddies 
moving back up stream. The position of debris implies that a 
side current met the main one here and formed the eddies just 
below the tree. In some cases small houses were so surrounded 
by mud that considerable excavating work had to be done to 
get at them ; yet a few yards beyond, as in one case particularly, 
a large oak was completely undermined by the current, literally 
digging the earth from beneath its roots. Here the current was 
given a sudden turn near the oak by encountering an abrupt 
rise in the ground just beyond the tree, so that eddies or vor- 
texes were set up. 

The heightened effect of corrasion upon meeting an obstruction 
inclined up stream, or by. letting the stream descend upon the 
object so that it meets it at less than a ninety-degree angle, is 
easily observed by an examination of telegraph poles which 
happen to lean up stream , or to be situated below a slight ridge 
(A, fig. 6) . One of the distinctive actions of eddies upon meet- 
ing an obstruction can be better understood by referring to the 
able discussion given by Prof. James Thompson on the subject 
''River Bends." (See Proc. Roy. Soc. 1877, page 357; also 
Proc. Inst, of Mech. Eng., 1873, page 456.) 

The strong vertical currents set up by the eddies are evi- 
denced by many of the eddies in the Missouri, and other swift, 
shallow streams which are able to draw light objects down, while 
the upward rush of water is easily seen by the great boiling ap- 
pearances so common on the surface of such streams. Moving 
eddies are easily seen all along the deeper side of the Missouri 
river near Atchison where it is brushing against the west side 
below the jetty protruding into the river from the coal mines, 
while upheavals of water are usually somewhat below and 
further in the stream than most of the moving eddies. The 
excavating effect also may be seen by the steady down-stream 
drifting of large trees and logs stranded upon bars over which 
but little water is flowing. The sand continually cleared away 
both above and below the log allows it to be slowly carried 
across a bar scarcely submerged at all. 
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After the last iSood a very pretty example of the erosive ef- 
fect of currents eddying below an obstruction was given by a 
water-soaked log lodged in shallow water on the north edge of 
the sand bar below the dam at Lawrence. The log, which was 
cross way 8 to the stream, was very large at one end, and had 
two short snags standing vertically upwards to the surface of 
the water. For about two feet up stream from the log the sand 
was cleared away almost as deep as the log lay, while down- 
stream for three or four feet a space was scooped out in imita- 
tion of the shadow of the log, each vertical rise on the log 
causing a correspondingly lengthened depression in the sand. 

The action of the water currents is easily shown by the con- 
tinual erosion in ripple marks moving over a drifting sand bar. 
Here the up stream side conforms nearly to the curve of great- 
est stability under the water action, while the lower edge shows 
both continual deposition and a renewed erosion of the upper 
surface of the next ripple mark below, due to the changed posi- 
tion of the one above. These may be further modified, as 
above explained, by the presence of some drifting body partly 
supported by the sand, as shown at A in figure 7. 

It may be objected that every obstruction, according to the 
foregoing, ought to cause corrasion, while, as a matter of fact, 
bars are often found around piers and about jetties. This is 
the case where the water is loaded with sediment by some pre- 
vious action and is now rapidly, unloading. As it comes near 
some object its motion is retarded only as the increased space 
which allows the slowing up prevents the obstruction crowding 
the water into rapid motion around it. Or, again, during a 
flood, a stream flowing over fields with variously inclined sur- 
faces may unload in some places of slow travel, only to be the 
more powerful corrasive agent in some other places, the proc- 
esses being repeated by alternate drifts and washouts. This 
is beautifully illustrated in the Kansas river near Lawrence. 
Water flowing out towards the south just below Cameron's 
bluff reentered, in part, almost at right angles to the river 
at A, figure 9, where it deposited the dirt washed from the 
fields partly between the islands and the bank and partly be- 
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yond the islands encroaching on the north branch of the 
stream. This it could easily do, as at this part the south bank 
was the inside of a river bend, which would naturally be silted 
up by the swift stream, as explained by Prof. James Thomp- 
son, as above quoted, and as figure 10 will show, the swifter 
upper layers of a river current being carried over the lower 
ones towards the outside of the bend (fig. 10) , only to return 
beneath, carrying the rolling debris with them, towards the in- 
side of the bend, at V, figure 10, or il, figure 9. This causes a 
rapid cutting at every bend and a filling up at the lower part 
of^the inside of the river bend, so enlarging the bends and 
tending to fill up with bars and islands the inner portions of 
the bends, as was shown by the filling up of the south branches 
of the river, at A and B, figure 9, and a corresponding cutting 
at opposite points, which actions are aften assisted or modified, 
as above mentioned, by currents outside the river banks. 




Fio. 10. Cro88-Beotion of strMim at point-of oz-bow ourre, 
Ulastratinff method of meanderintf. 

The action explained by Professor Thompson, however, re- 
quires that the upper layers of the current be met by a restrain- 
ing solid bank to return them. If, on the contrary, the stream 
be met by a more quiet bed of water, or a portion of the water 
be allowed to overflow, a large portion of the heavier sediment 
will be carried along with the swift overflow, or be thrown out, 
by its superior centrifugal action, onto the opposite bank. This 
action was displayed to some extent at B in figure 9, but much 
more plainly just above the dam, at M. Here a cross-field 
stream meeting the main stream formed many excavations 
similar to figure 4, as is still shown above the bridge on the 
north side. One of these eddies probably formed near the place 
where the water broke through around the bridge. A large one 
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had previously worked out a place in the north bank just below 
the bridge, forming for moderate heights of water a sand-col- 
lecting pond from which vast quantities of sand were taken by 
local consumers and by the Union Pacific railroad. The water 
during the flood of 1903 then piled itself up along the south 
bank of the river for a considerable distance above the bridge, 
and from thence flowed towards the old washout below the dam 
at the north side, making a strong cross-current. 

Added to this, from the fields just north of Lawrence and 
west of the river flowed a strong current which, striking the 
low escarpment south of the Lawrence brick plant, was turned 
past the city water works back into the bed of the river. At 
this point the current had sufficient force to lift a loaded car of 
coal and invert the track upon which it stood. This entering 
current so checked the force of the stream that fine mud was 
deposited over the Santa Fe tracks as far down as the foot of 
Ohio street. 

The old mill pond at Lawrence was almost entirely filled with 
mud and sand during the flood. As soon as the new channel 
was cut north of the dam this filling began, or at least it was 
noticeable that the current over the old mill pond was very 
light. Previous to this but little silt was in the pond. Only 
last May engineering students of the University, under Pro- 
fessor Marvin, had surveyed the pond and learned that no mud 
could be found on the bed-rock near the south side. 

The channel seemed to be washed out in some such way as 
indicated by the broken line in figure 9, reaching from near the 
north bank diagonally to the gates at M. While the water was 
high enough to allow a passage for the heavy material this 
channel was filled up, although the gates were washed out from 
the mill race, and one would have expected a swift current to 
be maintained through this gap. The above filling process 
commenced near the gates, so that the river for a long time 
flowed far down towards the gates, only to leave the heavy ma- 
terial hurled out into the smaller stream and return back up its 
own course, past the island left at the north abutment of the 
bridge, and finally pass through the new channel. The filling 
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process thus kept up made the river take up a less and less 
tortuous course, until finally it cut almost straight across from 
the foot of Ohio street to the new cut. 

In southeastern Kansas will be found many little streams ly- 
ing at the bottom of narrow valleys Wtih heavy limestone bluffs. 
Deep ponds are frequent along these creeks, and almost without 
exception it will be found that a large boulder, sometimes the 
size of a house, has rolled down into the creek and now occupies 
the upper portion of the pond (fig. 8) . The boulders are deeply 
planted in the earth, and when ponds surround them one side 
of the boulder will always be found to be overhanging, forming 
fine retreats for the fish inhabitants of the pond, as every barefoot 
lad of the country well knows. Sometimes several such rugged 
boulders lie near together, and then the pond is apt to be long, 
with many enlarged portions bearing outlines roughly deter- 
mined by the shape of the rock mass and the angle at which 
the current enters. Large boulders with sides sloping outward 
on every side towards the base frequently can be found in the 
stream beds, but then usualy there is only a slight enlarge- 
ment in the creek channel, and that entirely above the boulder 
(C,fig.5). 

The first type of pond is shown in figure 8, where it will be 
seen that the overhanging side of the rock turns the stream 
downwards with a gyratory motion as it passes the rock. The 
same effect may be noticed where a bend in a stream carries it 
against an overhanging bluff. The water near the bluff becomes 
deep. The above suggests some explanation of the digging out 
of telegraph poles which lean up stream, as was meant to be 
shown in A of figure 5. The pole, however, by mistake is made 
vertical in the drawing. 

The cutting away of material above an obstruction in a stream 
and the deposit below come in as other examples of erosive 
action which may be easily noticed in snowdrifts. The wind 
loses its momentum much more easily than water, and the par- 
ticles of snow settle much more quickly than silt. Water has a 
similar action. One case to show the effect of this may be seen 
in the most dangerous form of quicksand, which seems to be due 
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Fio. 8. CorraBion and types produced by bonlden lodged along small streams. 

to currents of water rushing upwards through a deep mass of 
sand. The writer remembers an experience in the Missouri river 
quicksand. When waist deep in water he was caught in quick- 
sand and, to test his theory, allowed himself to sink down until 
the water reached his chin before trying to get out. He could 
feel plainly the sand being washed out from beneath his feet 
and packing above around his legs. The upward lifting of a 
foot allowed a rush of water upward, which cut out the sand 
beneath, while the sand only packed the more tightly above. 
The quicksand was finally cleared away by leaning the body 
considerably up stream, so that the free current cut out the 
sand from above, as in the case of the inclined telegraph poles 
mentioned, by being directed downwards, so as to counteract 
the upward rush of water. Another swimmer similarly caught 
at the same time was with difficulty released by a boatman. 

At this place in the river a very heavy sand-bar apparently 
allowed the water to run through it, only to come up again at 
the lower end with almost sufficient force to loosen and raise 
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the sand. If at the lower end of any large sand-har one will 
slowly rock one's feet upon the moist sand, although several 
inches above water level, it will generally be possible to get a 
slight upward rush of sand and water, if the stream be at 
all swift around the bar and the sand of a loose nature. This 
shows that some of the water is flowing through the sand and 
coming up at the lower end of the bar. 
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Dbab Sib — I have the honor to submit herewith my annual 
report for the year 1903 on the mineral resources of Kansas, 
which will constitute the sixth annual bulletin of this series. 
It affords me pleasure to state that the mining and metallur- 
gical interests of the state during the year 1903 were by far the 
most prosperous ever known, the total aggregate of business 
done being more than twenty per cent, greater than in any 
previous year. This great increase is due, principally, to a 
general increase in production, and in a much lesser degree to 
an increase in prices. 

Yours most respectfully, 

ERASMUS HAWORTH, 

State Geologist. 
Dbpabtmbnt of Oboloqt ahd Minbraloot. 

UllIVBBSITT OF KAMSAa, JuDe. 1904. 
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TOURING the calendar year 1903 the mining and metallurgical 
industries of Kansas were by far the most prosperous of 
any year in the state's history. A general summary of produc- 
tion is given in table I, which shows a total valuation of |27,- 
154,007.85. This is nearly five millions greater than for the 
year 1902, which, in turn, was the largest the state had yet pro- 
duced. The increase is, therefore, more than twenty per cent., 
a remarkably good showing. 

For the first time in years, no interest has been manifested in 
mining or smelting gold or silver. All the reported discoveries 
have proved to be failures, and no new discoveries were made. 
It is true some mining operations were carried on in Smith 
county during the early part of the year, as was mentioned in 
this report for 1902, but early in the spring such work was dis- 
continued, and nothing more has been done in this line any- 
where else in the state. Also, the only smelter making an 
attempt at gold and silver extraction, one of the zinc smelters 
at lola, has abandoned the enterprise as unprofitable. The 
plant of the erstwhile gold and silver refining company at Ar- 
gentine has been torn down and removed, leaving no operations 
of any kind anywhere in the state bearing on gold and silver 
production. For this reason the subject is dropped from the 
table of contents of this year's report. 

Lead and zinc mining was conducted in about the same way 
it was for 1902, the output being slightly reduced, and the total 
valuation for the same falling a little below the figures for the 
previous year. A larger amount of spelter, however, was smelted 
on Kansas soil, a larger amount of natural gas for zinc smelting 
having been used than ever before. Coal mining witnessed a 
great increase, the amount reaching nearly 6,000,000 tons. 

(7) 
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Also, the market price of coal was the highest known for many 
yearsy so that the total valuation of coal reached almost flO,- 
000,000. The only new developments were in the Cretaceous 
coal of Jewell county, where two new mines were in operation 
during the entire winter of 1903-'04. 

The most remarkable increase in production and mining ac- 
tivity was witnessed in the oil fields and gas fields of the south- 
eastern part of the state. Up to 1902 the total production of 
oil rarely reached 100,000 barrels per annum. In 1902 it was 
more than 300,000 barrels, while in 1903 it was more than 
1,000,000 barrels, with the production increasing at a remark- 
ably rapid rate. The developments during the year resulted 
in a surprisingly great expansion of productive territory. It 
reached west into Chautauqua and Woodson counties, north 
into Allen and Miami counties, and the individual areas every- 
where were greatly extended. 

The manufacture of different kinds of products from clay was 
greatly increased. All the brick factories were operated on a 
larger scale than ever before, and quite a number of new en- 
terprises, such as the pressed-brick plant at lola, the roofing- 
tile factory at Coffey ville, the pottery factory at Coffey ville, and 
others, gave a greater increase in variety of production than 
was made in any one previous year. 

The production of plaster from gypsum is less than for the 
p!revious year, and prices were . maintained about the same. 
The gypsum-earth deposits of the state are almost exhausted, so 
that the mills are operated principally on rock gypsum. No 
new hydraulic cement factories have been established, the only 
ones in the state being the two at Fort Scott, as has been the 
case for a number of years. The Portland cement industry was 
greatly expanded by the erection of a new plant at lola by the 
Kansas Portland Cement Company. This plant was built dur- 
ing the year 1903, and at first was expected to begin operations 
in the early autumn. A longer time was occupied in its con- 
struction than had been contemplated, and the year was almost 
gone before the actual manufacture of cement was begun. The 
lola Portland cement factory was in successful operation dur- 
ing the entire year. 
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The stone industry was conducted about as it has been in 
years past. The largest quarries in the state are in the vicinity 
of Cottonwood Falls, where the Cottonwood limestone is exten- 
sively quarried and shipped to all points in the western part of 
the Mississippi valley. Other quarries were operated on the 
same Cottonwood limestone, both north and south of Cotton- 
wood Falls, particularly to the north at Eskridgei Manhattan, 
Frankfort, and similar places. The railroads consumed an un- 
usually large amount of crushed stone for ballast, as there was 
a great activity in road-bed improvement throughout the state. 

Salt-making was likewise very active. The largest produc- 
tion comes from Hutchinson, where evaporated salt is produced 
on a large scale. In addition, the plants at Anthony, King- 
man, Sterling and Kanopolis were operated almost constantly. 
A new plant was built at Ellsworth for making evaporated salt, 
which began operations about the first of the year. 



I.— LEAD AND ZING, 



TN 1903 Kansas produced a little less zinc ore and lead ore 
than during the previous year. The production was 26,- 
620.92 tons zinc ore, and 3,139.45 tons of lead ore, with an ag- 
gregate value of f 1,048,066 at the mines, as shown in table II. 
During the year the price of zinc ore varied from f 32.10 per 
ton for 60 per cent, ore to $38. 37, with an average of 135.06. 
Lead ore varied in value from $61, the average for February, to 
157.48, the average for April, with an average for the entire 
year of $63.87. By comparing these figues with corresponding 
figures for 1902 it will be seen that the production of both lead 
ore and zinc ore was less for 1903 than for the previous year, 
and that the prices were higher, making the total value almost 
the same. In 1902 the state produced a little over 31,000 tons 
of zinc ore, against 26,000 in 1903, but the average price of 60 
per cent, ore was $32, instead of a little over $35, as in 1903. 
The total amount of lead ore produced in 1903 was 4126.61 
tons, against a little over 3000 tons for 1903, but the average 
price per ton was only $46.44, against $53.87 for 1903. 

The falling off in production of both zinc ore and lead ore in 
Kansas is due principally to the fact that no new mines have 
been opened. The best ore-producing area necessarily is small. 
AH the ore thus far produced in the state comes from the Sub- 
carboniferous or Mississippian limestones and flints, which 
cover a triangular surface in the extreme southeastern part of 
the state not exceeding six miles in width on the south line and 
ten miles in length on the east. Within this area of thirty 
square miles not more than five or six square miles have proven 
productive. It begins to look as though there never would be 
a very large increase in productive area, and, therefore, it is 
feared the total annual produ(;tion for the future will have a 
tendency to decrease. 

(11) 
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Table II shows the entire production for the Galena-Joplin 
area. The total tonnage of zinc ore was 234,733.35 tons, and 
the total lead ore production was 28,436.69 tons. Of this amount 
Kansas produced 11.64 per cent, of the zinc ore and 9.96 per 
cent, of the lead ore. A comparison of this table with similar 
tables published in recent years shows that recently there has 
been relatively a falling off in Kansas compared with the entire 
Galena-Joplin area. In 1903 it was 11.46 for zinc ore and 10.78 
for lead ore. In 1902 it was 11.99 for zinc ore and 13.64 for 
lead ore. . In 1901 it was 13.34 for zinc ore and 13.99 for lead 
ore. In 1900 it was 18.30 for zinc ore and 17.22 for lead ore. 
In 1899 it was 24.24 for zinc ore and 27.48 for lead ore. In 
1898 it was 33.28 for zinc ore and 32.63 for lead ore. It will 
be seen, therefore, that the decline in per cent, of production 



TABLB III. 

SHOWING OUTPUT OF ZINC AND LE4D OBBS. OALENA DISTBICT. KANSAS. 

From January 1, 1886, to Deoember 81, 1908, inolualTe. Data dnee 1886 from the Engineering 
and Mining Journal ; others from Mr. Bnaaell Blllott, Galena. 







Znfc Oeb. 




Lmad Obi. 




Ybab. 














Total 
Talue of 
output. 


Tons 

(2000 Ibe.) 


ATerage 

price 
per ton, 
60% ore. 


Value. 


Tons 
(200Olbe.) 


ATerace 

price 
per ton. 


Value. 


1886.. 


81,768.00 


$18 60 


1587.708 00 


2.962.14 


$69 00 


$174,766 88 


$762,474 38 


1887.. 


32.79S.00 


19 00 


623.106 00 


8.073.19 


68 50 


161.499 96 


784.604 96 


XoOO. . 


83.991.00 


2100 


101,211 00 


2.624.00 


31 00 


81,844 00 


782,565 00 


1889.. 


32.950.00 


24 00 


790.800 00 


3.902.50 


46 00 


183,666 00 


974.466 00 


1880.. 


21.675.00 


23 00 


496,525 00 


4,173.96 


42 28 


176,176 28 


674.701 28 


1891.. 


20.641.00 


21 51 


454,102 00 


3.602.21 


60 82 


182,271 83 


686.378 83 


1892.. 


28,811.00 


20 00 


476,287 78 


7,188.17 


42 00 


301,908 14 


778,140 92 


1893.. 


2S.028.00 


18 85 


471,789 00 


5,189.59 


38 00 


195,814 42 


667.108 42 


1894.. 


28.670.00 


17 10 


490,257 00 


5,817.49 


33 64 


196,794 66 


686.06166 


1895.. 


il.232.00 


19 68 


812,792 00 


12,587.64 


38 56 


482,648 76 


1.296,840 75 


189ei.. 


62,282.00 


22 51 


1,401,307 83 


14,061.58 


32 04 


450,529 90 


1,861,887 73 


1897.. 


89.457.00 


25 17 


1,492.663 04 


15,184.68 


50 20 


762,469 96 


2,266,183 00 


1898.. 


74.852.00 


26 64 


1.994,230 55 


7,918.28 


42 04 


852,796 45 


2,347,029 00 


1899.. 


64,708.48 


88 54 


2.318,831 00 


6.728.40 


52 62 


854,311 00 


2,668,142 00 


1900.. 


46.501.85 


80 28 


1,288.237 13 


4,988.44 


48 80 


240,906 87 


1.479,283 00 


1901.. 


83.997.80 


27 95 


797.844 87 


5.238.19 


46 94 


246,880 68 


1,043,726 00 


1902.. 


31,225.30 


82 00 


898.184 26 


4.126.61 


46 44 


191,689 77 


1,089.824 00 


1903.. 

Totals 
1 for 18 
yean.. 


26.620.92 


85 06 


878.942 83 


3.139.45 


68 87 


169,122 17 


1,048,066 00 
















691,529.85 

• 


$24 48 


$16,921,767 76 


112.444.52 


$44 79 


$4,903,022 19 


821,824,788 95 
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has been gradual. This is partly due to the actual decrease in 
tonnage at Galena, but more largely to the large and ever 
increasing productive area of Missouri. The lead- and zinc-bear- 
ing formations cover an area in Missouri aggregating many 
hundreds of square miles, instead of a small area like that in 
Kansas. New mines opening up every year compensate in great 
part for the decline in production at the old mines. 

Table III exhibits the annual production of lead ore and zinc 
ore in the Galena district for eighteen years, from 1886 to 1903, 
inclusive, with average yearly price of 60 per cent, zinc ore 
and of lead ore. It will be noted that the largest value of the 
total production of any one year was in 1899, followed closely by 
the two preceding years, 1898 and 1897. Since the year 1899, 
the tonnage and total value have greatly decreased. Tables IV 
and y give a comparative statement of the value of ores at 
the mines and of the metallic products at New York prices. It 
is interesting to observe whether or not ore prices fluctuate with 
metal prices. An examination of these two tables show's to 
what extent this was true for the entire period from 1888 to 
1903, inclusive. Table VI shows the price per ton of zinc blende 
at the mines, the price per ton of metallic zinc, New York prices, 
the ratio between the two, the price per ton of metallic zinc 
in 60 per cent, ore before smelted, and the total difference be- 
tween the value of the metal in the ore and its value after smelt- 
ing. This total difference given in the right-hand column, 
therefore, must include all loss, expense of purchase, shipments, 
cost of smelting, and profits to the smelters. 

There is a perennial conflict between the ore producers and 
the smelters or ore buyers. In 1899 a strong organization was 
effected by the ore producers of the entire Galena- Joplin area, 
with the intention of regulating the prices of ore as far as they 
could. On a number of occasions they have called for a com- 
plete shut-down in mining operations in order that the over- 
production might not be used to reduce ore prices. At other 
times they have exported ores, sometimes at a loss compared 
with local prices, and sometimes at a small profit. 
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Table VI exhibits the actual relations as they have existed, 
and, therefore, becomes an important table of comparison. In 
one sense it is an extension of tables IV and Y, although it ex- 
presses the same facts in a different manner. It will be noted 
that the ratio between the price of ore per ton and of metallic 
zinc in 1886 was 1 : 4.69. For a number of years the ratio re- 
mained about the same, but in 1890 it increased to 1 : 4.72 and 
in 1891 to 1 : 5.05. During these years metallic zinc was high 
and ore ruled exceedingly low. Strangely, in 1890 it was higher 
than in 1891. By 1896 the ratio had decreased to 1 : 3.54. This 
was after the beginning of agitation for an organization by ore 



TABLK TI. 

SHOWING PRICE PER TON OF ZINC BLENDE AT QALENA-JOPLIN 

From 1886 to 1908. inolusiye, and price per ton of metallie sine in New York, with ratio between 
the two : also, price per ton of metallic sine in 60-per<3ent. sine ore and difference between this 
and New York price. 



Ybab. 



1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

Ayeraflres 
for 18 years . . 

-4 



Price 

per ton of 

sine blende 

in Galena- 

Joplin. 
(2000 lbs.) 



$18 50 

19 00 
21 00 

24 00 
23 00 

21 51 

20 00 

18 85 
17 10 

19 68 

22 51 

25 17 
27 63 
38 54 
30 28 
27 95 
32 00 
35 33 



$24 55 



Price 

per ton 

of metallic 

sine in 
New York. 
(2000 Ibe.) 



$87 90 

92 80 

98 34 

100 20 

108 75 

108 82 

89 78 

80 37i 

70 43 

71 04 
79 70 
82 40 
91 40 

115 00 
87 80 

81 50 
96 80 

108 00 



$91 72 



Ratio 

between 

price 

of sine 

blende and 

metallic 

sine. 



1:4.69 

1:4.88 

1:4.68 

1:4.17 

1:4.72 

1:5.05 

1:4.48 

1:4.28 

1:4.09 

1:3.60 

1:3.54 

1:3.27 

1:3.30 

1:2.98 

1:2.89 

1:2.91 

1:3.025 

1:3.056 



1:3.73 



Price 

per ton 

of metallic 

sine in 60- 

per cent. ore. 

(2000 lbs.) 



$30 83 
31 67 
35 00 

40 00 
38 33 
35 85 
33 33 

31 42 
28 17 

32 80 
37 45 

41 82 
46 05 
64 23 
50 47 
46 58 
53 33 
58 88 



$38 23 



Difference 

between 

price per ton 

of metallic 

sine in 60- 

per-centore 

and New 
York price. 



$57 07 
61 13 
63 34 
60 20 
70 42 
72 97 
56 45 

48 95 

41 26 
38 24 

42 25 
40 58 
45 35 
50 77 
37 33 
34 92 

43 47 

49 12 



$50.77 
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producers, and also after the number of smelters had greatly in- 
creased. The ratio continued to decline, going below the point 
1 : 3 for the first time in 1899 and reached its highest point in 
1900. In 1901 there was a slight increase, and in 1902 it got 
above the 1 : 3 point and was still higher in 1903. The same 
general condition is shown in the fifth column, where the actual 
surplus is expressed. In 1886 there was a margin of f57.07 to 
coyer all expenses as above stated. This margin increased, un- 



TA.BI.1B YII. 

SHOWING AMOUNT AND YALUB OF METALLIC ZINC PRODUCED AT KANSAS 

. SMELTERS, 1882 to 1908. INCLUSIYB. 

Price per ton in New York. 
(Data 1882 to 1896 from United Statai Oeologieal Sanrey statiatioe.) 



Tbab. 



1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 



Amount in 

■hort tons 

(2000 pounds). 



7,366 

9,010 

7,859 

8,502 

8,932 
11,955 
10,432 
13,658 
15,199 
22,747 
24,715 
22,815 
25,588 
25,775 
20,759 
33,443 
38,543 
52,664 
57,876 
81.542.30 
87,325.50 
87,634.84 



Price per ton 
in New York. 



$110 60 

90 60 
89 60 

86 80 

87 90 
92 80 
98 34 

100 20 

108 75 

108 82 

89 78 

80 37i 

70 43 

71 04 
79 70 
82 40 

91 40 
115 00 

87 80 

81 50 
96 80 

108 00 



674,340.64 
Estimation of zino smelted previous to 
1882 

Grand total 



Total yalae. 



1814,679 60 
816,306 00 
704,466 40 
737,973 60 
785,122 80 
1,109,424 00 
1,025,902 88 
1,368,531 60 
1,652,891 25 
2,475,336 96 
2,218,912 70 
1,733,755 63 
1,902,162 84 
1,831,056 00 
1,653,592 30 
2,755.703 20 
3,506,524 27 
6,056,360 00 
5,028,832 80 
6,645,697 45 
8,453,108 40 
9,464,562 72 



$62,742,603 40 
2,575,000 00 



165,317,503 40 
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til in 1890 and 1891 it was from over |70 almost to f73, corre- 
sponding exactly with the high ratio expressed in column 3. 

From this time down to the present, in general the figures 
haye declined ; not regularly, however. During the last three 
years there has been a slight increase, exactly as there has been 
in the ratio shown in column 3, so that for the year 1903 there 
was a margin of |49.12 on every ton of spelter produced. 

At the present time there is an unusual interest attached to 
zinc smelting on account of the starting up of coal smelters in a 
number of different places. When natural gas came into use 
for zinc smelters it was thought it would drive the coal smelters 
out of existence. Apparently it did so, as the year 1902 and 

1903 witnessed practically no smelting in coal furnaces in this 
part of the country. But late in 1903 and in the early spring of 

1904 coal smelters again seemed to be coming into demand. 
Just what this implies is difficult to tell. Table lY implies 
that the margin for profits is sufficiently great to permit their 
successful operation. The question naturally may be asked : 
Why do not the ore producers smelt their own ore? In discuss- 
ing this subject with different producers, the writer has been in- 
formed frequently within the last two years that, with ore prices 
as they are and spelter as it is, it is more profitable to devote 
their energies to the production of ores than it would be to divide 
them between ore production and ore smelting. Quite likely 
this was true in 1899, 1900 and 1901. But certainly, with a mar- 
gin for profit and loss in smelting of nearly (50, the ore pro- 
ducers might well examine into the subject with a little greater 
care. 



II.— COAL. 



IWTE VEB before in the history of the state have our coal-mines 
-^ been so productive as they were in 1903, nor prices so 
high in recent times. The total tonnage produced was 6,986,000 
tons, with an average value at the mines of (1.66 per ton. As 
usual, Crawford county was the heaviest producer, with Chero- 
kee county a close second. These were followed by Leaven- 
worth and Osage counties, in the order named, and they in turn 
by fourteen or fifteen other counties which produced only small 
amounts. 

The most important development during the year was the re- 
opening of an old mine in Jewell county. The mine near Jewell 
City was closed late in 1902 on account of an accident resulting 
in the death of the mine superintendent. The mine remained 
closed during the remainder of that winter, but early in the 
autumn of 1903 it was opened up, a new shaft sunk, and min- 
ing continued during the entire winter of 1903-'04. Likewise, 
an old mine at Formosa, two miles south of Montrose, in the 
eastern part of Jewell county, was unwatered in the autumn of 
1903, and mining operations conducted throughout a greater 
part of the winter. This mine was first opened in 1888 or 1889, 
and was operated for a short time, supplying a wagon trade for 
the surrounding country. 

Considerable time was spent during the summer in investi- 
gating this Jewell county Cretaceous coal. There can be but 
little doubt but that it has a sufficient extent to justify mining 
operations being conducted in a number of places in the north- 
western part of the state. Its western extension is not known 
in detail, but, according to reports received from citizens of 
Mankato in 1886, a well was drilled half a mile south of that 
town on the farm of Mr. Mets which showed a fair amount of 

(22) 
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coal at a depth of 446 feet. The hole was made with an auger 
similar to a wood-boring auger. The driller reported that the 
coal was four feet in thickness, but it is hardly probable it could 
be quite so thick. This would imply that the coal probably 
reaches as far west as Mankato, beyond which it is mere con- 
jecture. Prospecting with the drill at Jewell City showed, 
however, that the coal at that point did not extend very far 



TABLB X. 

SHOWING COAL PRODUCTION IN 8H0BT TONS (2000 lbs.). 1380 TO 1108, INCLUSIYB. 

With price per ton and yalae of yearly product. 



Tbab. 



1880* 
1881* 
1882* 
1883* 
1884* 
1885.. 
1836.. 
1887.. 
1838.. 
1889.. 
1890.. 
1891.. 
1892* 
1893.. 
1894.. 
1895.. 
1896.. 
1897.. 
1898.. 
1899.. 
1900.. 
1901.; 
1902.. 
1903.. 



Totals 

Output previous to 1880. . 

Grand totals 



Prodnotlon in 

short tone 
(2000 pounds). 



560,000 
750,000 
750,000 
900,000 
1,100,000 
1,440,057 
1,350,000 
1,570^)79 
1,700,000 
2,112,166 
2,516,054 
2,753,722 
3,007,276 
2,881,931 
3,611,214 
3,190,843 
3,191,748 
3,291,806 
3,860,405 
4,096,895 
4,269,716 
4,793,374 
5,230,267 
5,985,000 



64,902,553 
3,000,000 



67,902,553 



Price 
per ton. 



$1 30 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



35 
30 
28 
25 
23 
20 
40 
50 
48 
30 
31 

31i 
37} 
351 
12} 

OIJ 

07 

08} 

25 

28 

30 

36 

65 



$1 50 



Value of yearly 
product. 



1715,000 
1,012,300 
975,000 
1,152,000 
1,375,000 
1,770,270 
1,620,000 
2,198,110 
2,550,000 
3,126,005 
3,170,870 
3,607,375 
3,954,568 
3,960,331 
4,899,774 
3,590,141 
3,227,357 
3,488,380 
4,193,159 
5,124,248 
5,500,709 
6,231,386 
7,139,139 
9,875,250 



184,456,373 
4,500,000 



$88,956,373 



*Pi«UTe8 for 1880 to 1884, Inclnsiye, and 1892, are taken from United States Qeo- 
loffical Surrey reports. All others are taken from reports of the State Inspector of 
Coal-mines. 
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west — only about two miles west of the mine. If coal underlies 
Mankato, it is quite likely the Mankato coal extends southwest- 
ward to the west of Jewell City. With prices as high as they 
have been for two years or more this Cretaceous coal becomes 
quite valuable. It can be mined and marketed at as great a 
profit, or probably greater, than any coal in the state. 

With the exception of the Cretaceous coal above described, 
no new coal areas have been developed during the last ten years. 
The Pittsburg- Weir City coal has been extended, however, in 
almost every direction, and has been found in a number of places 
previously supposed to be barren. Late in 1902 it was discov- 
ered nearly four feet in thickness in the vicinity of Englevale, 
between Pittsburg and Fort Scott, on the Missouri Pacific rail- 
way. Also, it has been found in a number of places in Chero- 
kee county where previously unknown ; so that new mines are 
being opened up from time to time, greatly extending the work- 
able area. 

Coke. 

Coke making in Kansas is confined principally to supplying 
coke to the zinc smelters. In the Cherokee-Crawford county 
district, where blasting is done in coal-mining, a large amount 
of slack coal is produced. This is used for making coke to sup- 
ply the zinc smelters. Some years ago a coke furnace was built 
northwest of Columbus, in Cherokee county, at a point on the 
Missouri Pacific railway between Hallowell and Cherokee. A 
coal was found which made an excellent coke, and ovens were 
built with a capacity of three or four cars per day. As the man- 
agement declines to give out statistics, it cannot be said what 
their capacity is or how much they produce. During the lat- 
ter part of 1902 it was reported that the coal had developed into 
one of less value for coking, but no information can be obtained 
on this subject directly from the company. 

Also, the Cherokee Coal Mining Company, at Cherokee, is 
mining an upper vein of coal which is capable of producing a 
good coke. The company erected two trial coke ovens — one of 
the common beehive type, twelve feet in diameter ; the other of 
the type designed to save the by-products. The company sent 
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samples of its coke to various iron foundries and brass foundries, 
brick factories, bakeries, metal braziers, and others, who are 
rei>orted to have pronounced it equal to the best Pennsylvania 
coke. It is particularly noted as having a high crushing 
strength, so that it will carry a heavy load in the furnace. In 
a circular sent out by the company , the following is given as the 
analysis of this coke : 

Fixed carbon 88 per cent. 

VolaUle matter 0.43 •* 

Ash 11.56 " 

Equaling 99.99 «• 

The ash contains, jf^'P^";;;; 5;|g P*'.?*^*' 

The chemical analyses of coal from different mines in Chero- 
kee and Crawford counties published in volume III, University 
Oeological Survey of Kansas shows that a great deal of coal in 
this vicinity would be very serviceable for making coke. There 
can be no doubt but that, should a sufficient effort be made, this 
part of the state would furnish large quantities of coal well 
adapted to making a high-grade coke. 



m.— OIL AND GAS 



nnHE oil and gas development in Kansas during the calendar 
year 1903 was very remarkable. The increase in produc- 
tion of gas was measured only by the demand for the same, as 
probably twice the amount consumed could have been furnished 
had the markets required it. The production of oil increased 
from 322,023 barrels in 1902 to 1,018,199 barrels in 1903. This 
statement of increase in production gives only a partial idea 
of the actual increase, on account of the fact that only a por- 
tion of the oil available was actually marketed. It was pre- 
eminently a year of prospecting and development, which means 
that there were many wells brought in and not yet connected 
with the pipe-lines. It may be said that if all the wells had 
been connected up with the pipe- lines, and their production 
marketed, the output would have been from fifty per cent, to 
to 100 per cent, greater than it was. No accurate figures are 
available for the number of wells completed at the close of 1902. 
Table XI shows the record of wells drilled during the last half- 
year for Kansas, and the Indian Territory as well. On July 1 
there were a total of 725 wells drilled, and on December 31, 
there were 1590. Of this last number, Ghanute had 549 ; Hum- 
boldt had 339; Neodesha had 280; Peru — all Chautauqua 
county — had 151; Independence, 111 ; Cherryvale, 49 ; Bartles- 
ville, 77; Chelsea, 28, and Red Fork, 6. 

The production of oil likewise was principally at the end of 
the year. Table XII exhibits the pipe-line runs for the 
year, as reported by the Neodesha agency of the Standard Oil 
Company. The Standard Oil Company took the greater part 
of the oil from the entire field, but by no means all of it. Mr. 
I. N. Knapp, of Chanute, did not begin selling them his oil 
until the year was nearly one-third gone ; the Webster refinery 

(26) 
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at Humboldt took about 200 barrels per day during the last of 
tlie year, and other amounts were marketed by wagon trade to 
the brick plants and other plants using large amounts of lubri- 
cating oils, which amounts in the aggregate make up for the 
apparent discrepancy between the amount given for Kansas and 
the total given in table XII. 

Kansas has no very strong oil wells, if we compare them with 
the more noted "gushers'' of America. The average wells in 
the Neosho valley at Chanute and Humboldt had an initial pro- 
duction of about twenty barrels, with 100 to 300 barrels' daily 
capacity for the strongest wells yet obtained. A few wells have 
been brought in which began at a considerably more rapid rate. 

The developments have been so great and the geographic ex- 
tent of the productive area so increased that special notice should 
be given. 

ALLEN COUNTY. 

Allen county has long been noted for its exceedingly rich 
gas fields, particularly in the vicinity of lola and La Harpe. 
During the year 1903 no remarkable development of gas was 
brought about, although quite a number of good gas wells were 
brought in at different places in the county ; but a veritable 
boom was witnessed in the oil fields of the southwest part of the 
county, in the vicinity of Humboldt. At the beginning of the 
year Humboldt had a few fair oil wells, particularly in the Ne- 
osho river valley near the south line of the county, an area 
usually spoken of as belonging to the Chanute fields. The de- 
velopment continued up the river from the south and down the 
river towards Chanute, until the Chanute fields and the Hum- 
boldt fields were practically united. It was carried westward 
as much as two miles west of the river, and eastward on the up- 
lands to a distance of three or more miles farther east than 
Humboldt. The upland trend was carried southward across 
the county line into Neosho county, and contains some remark- 
able wells. 

Another oil field was opened in the vicinity of Moran with 
moderate wells, producing oil of about the same quality as that 
obtained at Chanute and Humboldt. The wells are located on 
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both sides of the Missouri Pacific railroad , from the westera 
limits of the town a distance of three miles toward La Harpe. 

NEOSHO COUNTY. 

The most remarkable development in Neosho county was in 
the vicinity of Chanute. Before the close of 1902, the river 
valley immediately to the east and northeast of Chanute was 
tolerably well prospected, with a number of wells producing 
oil. During the year 1903 development was carried on which 
rapidly extended the oil fields in every direction. Toward the 
north almost the entire valley was drilled ; to the northeast on 
the uplands development reached northward to and connected 
with that in Allen county, and southward to the Neosho river 
in the vicinity of Shaw. At Shaw four or five good wells were 
brought in, situated a little north and west of the village, and 
two or three were obtained across the river south. Still farther 
to the southeast the Erie Oil, Gas and Mineral Company was 
engaged in active drilling operations throughout the entire year. 
Near the close of the year they reported thirty-five wells drilled, 
fourteen of which were gas wells, seven oil wells, and fourteen 
dry. Early in 1904 better success seems to have been obtained, 
as a number of wells to the northwest of Erie are reported to 
be very good oilers. South of Chanute small developments 
were made about Earleton, along the Santa Fe, and near 
Urbana, on the Missouri, Kansas & Texas. Also a few gas 
wells were obtained near Galesburg and to the west towards 
Thayer. Likewise, a few wells were drilled near Thayer which 
yielded a fair quantity of oil. 

MONTGOMERY COUNTY. 

The developments in Montgomery county are confined prin- 
cipally to the last half-year. Early in July the now famous 
Bolton field was opened up by a good well being obtained by 
Mr. Snyder, followed closely by another good well on the 
Banks land, in section 8, township 33 north, range 15 east, a 
few miles northeast of Bolton. This attracted prospectors, and 
in a short time the field was covered with derricks, and produc- 
tion became greater than in any other county in the state. Good 
oil was discovered north to beyond the Walker mound, almost 
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straight west from Independence, and a few fair wells were 
found northeast of Bolton, reaching down near Coffeyyille. 
Interesting developments were also made in the Caney field, 
situated from two to six miles east of Caney, in the area lying 
between the Santa Fe railway track and the south line of the 
state. Here, also, a remarkable gas well was obtained, re- 
ported to have a capacity of over 16,000,000 cubic feet, making 
it the strongest gas well in the state to that date. Coffey ville, 
also, may be reckoned as oil producing territory. Nothing in the 
way of oil production was accomplished here until during the 
last half of the year. Southeast, east and northeast of the city 
shallow oil was found at a depth of from 350 to 400 feet, with 
some good wells obtaining oil from an oil sand about 600 feet 
below the surface. As no pipe line was laid to the Coffeyville 
field, almost no oil was marketed from here before the close of 
the year, but early in 1904 two or more companies began ship- 
ping oil by rail to Neodesha. 

A few fair oil wells were also obtained in the vicinity of 
Wayside, and farther west, at Havana, sufficient to attract 
considerable attention, making it probable that there will be a 
fair production from this part of the county. 

TABI«E XIII. 

PBODUCTION OF PETBOLEUM IN KANSAS FOB 1886 TO 190S. INCLUSIVE. 
Figures for 1889 to 1896, inolasive, are taken from the reports of the U. S. Oeoloffical Soryey. 



Tbas.* 



1889. 

1860. 

1891 

1892. 

1893. 



Barrels. 



500 
1,200 
1,400 



18,000 



Ybab. 



1894 

1885 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

JLtM/Ci . • • • ■ 

TotalB.. 



Barrels. 


Price per 
barrel. 


40,000 


48ct8. 


44,430 


64 " 


113,571 


63 " 


90,000 


60 " 


t88,000 


$2 00 


85,215 


75 ctB. 


91,294 


80 " 


169,197 


80 " 


322,023 


90 '• 


1,018,199 


$1 10 


2,083,029 


97ot8. 



Yaine. 



$19,200 00 
28,435 20 
71,549 73 
54,000 00 

176,000 00 
52,167 00 
79,035 20 

135,357 60 

289,820 70 
1,120,018 90 



$2,025,584 33 



* Totals inclnde estimated vaiae, $9320, of the product from 1889 to 1898, which was 21.100 
barrels. 

tBeflnedoil. 
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CHAUTAUQUA COUNTY. 

At the beginning of 1903 the only oil wells in Chautauqua 
county were those situated near Peru, belonging to the Inter- 
state Oil and Gas Company. By March drilling was begun in 
the Caney valley between Niotaze and Peru, which resulted 
quite favorably. By July drilling was in active operation 
within the town of Peru itself and in many places to the south, 
and particularly along a north-and-south trend from two to four 
miles farther west than Peru. The first noted well of this 
region was the Spurlock well, situated in lot 4 in the southwest 
quarter of section 31, township 34 south, range 12 east. This 
was followed by a large number of others, almost all of which 
proved to be good oilers, making the development of this county 
almost as great as any other one in the state. The so-called 
Spurlock-Blundell area may be reckoned as one of the best 
opened in the state. About the same time a fair well produc- 
ing a very high grade of oil was brought in five or six miles 
west of Peru, in the northeast quarter of section 22, township 
34 south, range 11 east. This area, generally known as the 
Huffman field, is developing rapidly and was increased in 
popularity early in 1904 by a well reaching a lower oil sand, 
200 feet below the productive sand first obtained. During the 
last half of the year a very remarkable oil pool was developed 
north of Peru about two miles. By the close of the year this 
had become tolerably well circumscribed, showing it to be of 
small area but of unusual richness. 

One of the best pools of the state lies under the town of Peru. 
Drilling began on town lots within the corporation limits. 
Each lot owner was free to dispose of his oil rights in any 
manner desired. The result was that by the close of the year 
more than fifty wells were drilled within the town limits. 
Some of them are very close together, being on adjoining lots 
fifty feet in width. All the wells drilled within the city li<mits 
were productive, and many of them pumped regularly, month 
after month, from twenty to twenty-five barrels per day, few of 
them falling below fifteen barrels actual production. 
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BLK COUNTY. 

The gas wells at Moline were described in the report for 1902. 
During the year 1903 prospecting was prosecuted in the 
vicinity of Elk Falls and Longton, a number of light pro- 
ducing oil and gas wells being obtained. Some drilling has 
also been done in other parts of the county^ but with indifferent 
success. 

WILSON COUNTY. 

The development in Wilson county was almost as great as in 
any other county in the state, and the production was increased 
very rapidly. Table XII shows that the production for Janu- 
ary was 7440.38 barrels, and for December 28,986.48, showing 
a quadruplication in monthly yield. This increase is confined 
mostly to the vicinity of Neodesha, although in part to Bene- 
dict and Buffalo. Development about Neodesha extended north- 
west, west, south and southeast from the city. Some wells 
were obtained which had an initial production of right around 
100 barrels per day. The developments at Benedict were con- 
fined principally to the Verdigris river valley, both above and 
below the town. At Buffalo the oil production comes princi- 
pally from wells to the west and southwest of the town, while 
gas is found most abundantly to the north. A number of new 
companies began operations at both of these places. The oil 
had to be freighted to market by tank cars, as no pipe line was 
yet built. 

TABLE XIV. 

SHOWING VALUE OF NATUBIL QAS PBODUCSD IN KANSAS FROM 1888 TO 1903 
Figares for 1889 to 1896, InclasiTe, are taken from the reports of the U. S. Geoloffieal Surrey. 



Yeab. 


Value. 


Ybab. 


Value. 


1889 


$15,873 

12,000 

5,500 

40,795 

50,000 

86,600 

112,400 

124,750 

155,500 


1898 


$188,840 
257,500 
602,596 
768,506 
939,375 

1,115,375 


1890 


1899 


1891 


1900 


1892 


1901 


1893 


1902 


1894 


1903 


1895 


Total 


$4,475,616 


1896 




1897 
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The territory from four to eight miles east of Neodesha is de- 
veloping into an unusually good gas field. Here some of the 
Wells are exceedingly strong, testing from 10,000,000 to 12,- 
000,000 cubic feet per day. 

Mr. I.. N. Knapp and others have obtained a number of good 
gas wells in the vicinity of Altoona. Some of the wells lie to 
the northeast of the town and others to the west. A new gas 
field was thus opened up where it had generally been under- 
stood that no gas of commercial importance existed. Likewise 
in the vicinity of Fredonia a number of fair gas wells were ob- 
tained. Some of them were within a mile or less of the town. 
One interesting feature is that Fredonia has some shallow gas, 
being obtained at a little over 300 feet beneath the surface. A 
similar condition seems to prevail about New Albany, although, 
in general, prospecting has not been quite so successful here as 
at Fredonia. 

WOODSON COUNTY. 

In the future Woodson county must be reckoned as one of 
the oil counties of the state. Probably the most promising de- 
velopments are those in the vicinity of Toronto. Here, prin- 
cipally to the southeast of the town, a number of very 
satisfactory wells were brought in near the close of the year. 
From the encouragement thus offered a number of companies 
are beginning operations, making it probable that the year 1904 
will witness a production of a nice quantity of oil from this 
place. For six or eight years oil has been known to exist along 
the Neosho river in the vicinity of Neosho Falls. Years ago 
the Palmer Oil Company drilled a small number of wells on the 
west side of the river — one being at Neosho Falls, the other 
farther down stream. All of them obtained oil of a high 
gravity and consequently none of them were shot. At the time 
it was thought by their superintendent that a suflScient amount 
of heavy oil could be obtained here to make the development 
profitable, but nothing was done about it until quite recently, 
when other companies came in and began drilling. Some of 
the oil obtained was not so heavy as that produced by the first 
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ijv^ells. At the close of the year matters were stiU in the pros- 
pecting stage, but with very encouraging prospects. Farther 
up stream, towards Le Roy, a few wells were likewise obtained 
iiv'hich gave a fair showing of oil. 

LINN COUNTY. 

Considerable gas has been found in Linn county. The town 
of Pleasanton has been supplied with a sufficient amount to 
light and heat the residence buildings for more than a year. 
Here the productive wells lie to the south, southeast and south- 
west of the town. All of them are shallow, from 300 to 600 
feet deep. More recently gas has been obtained near Mound 
City, but not as yet in a very large quantity. It is probable, 
however, that proper prospecting will meet with better success. 

ANDERSON COUNT V. 

For two or three years shallow gas has been obtained in the 
northeast corner of Anderson county, near Greeley. During 
the year prospecting in that part of the county was fairly suc- 
cessful, producing more gas, and also good traces of oil. This 
has encouraged outsiders to such an extent that large quanti- 
ties of the land have been leased. A number of wells have been 
sunk in the vicinity of Garnet t, all of which were failures until 
just before the close of the year. A well drilled about two 
miles southeast of the town produced a very encouraging show- 
ing of gas, sufficient to stimulate other prospecting. 

MIAMI COUNTY. 

Early in the year a well was put down about three miles 
north of Paola which resulted in a light oil well being obtained 
at a depth of 300 feet. The oil was of high quality, testing 
36.5"" B. Later other wells drilled to the west and southwest of 
Paola found shallow oil, sufficient to attract considerable atten- 
tion and bring a number of companies into the field for obtain- 
ing leases and developing. During the winter of 1902-'03 the 
Paola gas plant was bought by the Osawatomie Gas Company, 
and a number of new gas wells brought in, which supplied the 
town very satisfactorily. The same company drilled a number 
of wells in the vicinity of Springhill, in the extreme northern 
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part of the county. Here gas was obtained sufficient to supply 
the demands of the town of Springhill. 

In addition to the above described developments, there were a 
number of others of lesser importance along the borders almost 
entirely around the area outlined. In some instances very en- 
couraging results were obtained, particularly at different places 
along the Missouri, Kansas & Texas railroad, in the eastern part 
of Allen county. The year closed with a fair prospect of devel- 
opment being continued in this way in many places, which not 
only would enlarge the production, but also very materially en- 
large the geographic boundaries of the productive area. 



IV.— CLAY PBODUGTS. 



'TTHE clay industries of Kansas were very prosperous during 
1903. Practically all the old brick plants were kept in 
operation throughout the year and a number of new ones were 
built. Of the latter may be mentioned the Fredonia brick 
plant, at Fredonia, and the Home Brick Company's plant, at 
lola, for making dry-pressed brick, and an addition to the plant 
at Caney for making the same. A number of other plants 
were enlarged. At Coffey ville a plant was erected for the 
manufacture of roofing tile and the hollow brick, and the plants 
at Pittsburg were enlarged so that their capacities were greatly 
increased. 

Common brick aggregates more than half the total value of 
all the clay products. Building was so extensive, particularly 
in the prosperous cities in the oil and gas region, that an un- 
usual demand was created for building brick. This was fol- 
lowed closely by the amount of vitrified or paving brick, which 
in turn was followed closely by sidewalk brick. Paving brick 
was burned principally in the coal furnaces. In fact, only a 
few of the gas furnaces are equipped for making vitrified brick. 
This was brought into prominent notice when the contractor 
for paving the streets of lola shipped paving brick from the 
Lawrence kilns. The anomalous condition of trade was further 
intensified by certain builders in Lawrence shipping building 
brick from lola at the same time. 

It is interesting to note that the manufacture of roofing tile 
has begun in the state, and also that sewer tile of a high quality 

is made. 

The Union Pacific Railway Company discontinued burning 
^' gumbo" for ballast, having ballasted all their line as far west 

(37) 
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as it seemed profitable to haul the material from the '^ gumbo'' 
beds. 

Brick was shipped out of the state to points as far distant as 
Albuquerque, N. M., on the west, and to the Gulf cities on the 
south, and to central Nebraska on the north. Prices during 
the year remained about the same as they have been for a num- 
ber of years, with a tendency a little stronger. During the 
summer local competition in the vicinity of lola cut the prices 
slightly, but the cut was not general over the state. 



v.— GYPSUM. 



TOURING the year 1903 the Kansas factories making plaster 
^^ from gypsum did a smaller business than in the preceding 
year. They marketed a total of a little more than 43,000 tons, 
with an aggregate value of (169,021. Of this amount almost 
37,000 tons was wall plaster and plaster of Paris and a little 
over 6000 tons was land plaster and rock gypsum, the former 
being sold quite largely to the packing houses, and the latter to 
Portland cement factories. At present there are three factories 



TA.BI«E XVI. 



SHOWING AMOUNT AND VALUE OF GYPSUM PBODUCl 

1888 TO 1908,* INCLUSIVE. 


SD IN KANSAS FROM 

1 


Ybab. 


Cement plaster. 


Book gypsum and land plaster. 


Output 

in tons 

(2000poands). 


Average 

price 

per ton. 


Oatput 

in tons 

(2000 pounds). 


Average 

price 
per ton. 


Value 
of output. 


1889 


17,332 
20,250 
40,217 
41,016 
43,631 
64,889 
72,947 
49,435 
50,045 
39,776 
61,103 
56,112 
49,217 
51,386 
36,929 


15 44 

3 58 

4 01 
4 76 
4 16 
465 
3 74 
300 
505 

3 26 

4 30 
4 35 
4 25 
500 
4 75 






194,235 
72,457 
161,322 
195,197 
181,599 
301,884 
272,531 
148,371 
252,811 
129,652 
262,743 
244,611 
209,172 
256,930 
159,021 


1890 






1891 






1892 

1893 










1894 






1896 






1896 






1897 






1898 






1899 






1900 






1901 

1902 










1903 


6,235 00 


$1 68 


Totals for fif- 
teen years . . 


694,285 








$2,942,536 




r 





* Figures from 1889 to 1896, inclusive, are taken from the reports of the United States Geo- 
logical Survey. 
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in the state which use gypsum earth for making wall plaster — 
the Salina Cement-plaster Company, with a factory at Longford ; 
a plant at Burns, which has been in operation all the year ; and 
one near Dillon, that was in operation a part of the year. The 
Great Western Plaster Company, at Blue Rapids, manufactures 
plaster of Paris and sells land plaster and rock gypsum. The 
United States Gypsum Company, with head office at Chicago, 
owns a number of plants in the state, as foll(^w8 : Two at Blue 
Rapids, one at Hope, and one near Springyille. 

Table XVI shows the business done in gypsum and its prod- 
ucts from 1889 to 1903 inclusive. 



VI.— HYDRAULIC Aim PORTLAND CEMENT, 



Hydraulic Cement. 

npHE hydraulic cement industry in Kansas remains about the 
same from year to year. There are two plants at Fort 
Scott, one located within the city limits, the Fort Scott 
Hydraulic Cement Company, and another, the Kansas City- 
Fort Scott Cement Company, located three miles north. These 
two plants have been operated for a number of years with sur- 
prising regularity, each one making 65,000 to 85,000 barrels 
per year. During 1903 they did about an average business, 
aggregating a little over 150,000 barrels. 



TA.BI«E XVII. 

SHOWING AMOUNT AND VALUE OF HYDRAULIC CEMENT PRODUCED IN KANSAS 

FROM 1888 TO 1903, INCLUSIVE. 

The flirures from 1888 to 1896, inclusiTe, are based apon the reports gi^en by the U. S. 

Geoloffieal Survey. 



Ybab. 



1888 

1889 

1890 

1891 

1892*..., 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

Totals 



Barrels. ' 


Price per 


Value 




barrel 


of ontpnt. 


40,090 


75ct8. 


$30,000 00 


150,000 


70 " 


105,000 00 


150,000 


70 •• 


105,000 00 


140,000 


69 •• 


97,400 00 


110,000 


69 " 


77,000 00 


60,000 


35 •• 


21,000 00 


50,000 


50 " 


25,000 00 


140,000 


40 " 


56,000 00 


125,567 


40 " 


50,226 00 


160,000 


40 " 


64,000 00 


160,000 


38 •* 


60,800 00 


140,000 


45 •• 


63,000 00 


127,339 


40 " 


50,333 00 


131,372 


43 " 


56,490 00 


154,681 


50 •• 


77,340 50 


151,795 


50 •» 


75.897 50 


1,990,754 


52cts. 


$1,047,527 00 



(42) 
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The material used for the manufacture of hydraulic cement 
at Fort Scott is the lower Fort Scott limestone, a solid bed 
about five feet thick. Its chemical composition was published 
in detail in the report for 1897 of this series. It is a moder- 
ately impure limestone, containing alumina, silica, iron and 
magnesia as impurities. With a high grade Portland cement 
manufactured in the state, as is now done, the market for hy- 
draulic cement is not likely to be very greatly increased. 

Portland Cement. 

During the year 1908 a new factory for making Portland 
cement was established at lola by the Kansas Portland Cement 
Company. The works are located about three miles east and 
one mile north of the center of lola, or a little less than a mile 
north and east of the town of Gas. They make the ''Sunflower ' ' 
brand, and have an initial capacity of 1500 barrels per day. 
The raw materials used are practically the same as those used 
by the lola Portland Cement Company ; that is, the lola lime- 
stone and the overlying Lane shales. The plant is situated at 
the foot of a small hill from which the shale is obtained, and 
the limestone, lying under the shale and just under the surface, 
is quarried near by. In the quarry they use the IngersoU-Ser- 
geant steam drill, and a Broderick & Bascome rope tramway 
for transportation. The crushing machinery consists of a No. 
8 and a No. 5 Austin gyratory crusher, the larger crusher re- 
ceiving the limestone directly from the tramway. From here it 
is conveyed to a revolving screen which takes out about two- 
thirds of the finer material, leaving about one-third of the 
coarsest, which is passed on to the smaller sized crusher. 
The Griffin mills, with wooden frames, are then used for the 
fine pulverizing. The shale is first reduced by a Williams pul- 
verizer, and later by the Griffin, the same as the limestone. A 
rotary drier is used for drying the material before it enters the 
Griffin mills. Eleven rotary kilns, sixty feet in length, are em- 
ployed for producing the clinker. Vertical cooling towers are 
employed for cooling the clinker, after which about one and 
one-half per cent, raw gypsum is added, and the whole pulver- 
ized in the Griffin mills with wooden frames, the same as those 
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used for the raw material. From the pulverizing mills the 
cement is conveyed to the warehouse by belt conveyors and 
sacked by portable machines driven by electric motors. The 
storage bins for the finished product are ten in number, of 8000 
barrels each, or an aggregate of 80,000 barrels. 

The "wet slurry" process is used in this mill, the same as in 
the lola Portland cement plant. Why this style of plant is 
used for dry material, or material which is dried before it 
is pulverized, is a question hard to answer, particularly since 
so large a proportion of the Portland cement mills in America 
use the "dry slurry" process. In Michigan and at other places 
where wet marl is used as a raw product, and is not dried before 
pulverizing, doubtless the wet slurry process is desirable ; 
but with practically dry material to begin with, or any mate- 
rial which is dried before it is pulverized, the addition of the 
large amount of water necessary to produce the wet slurry 
greatly reduces the capacity of the rotary kilns and at the same 
time increases the amount of fuel very materially. 

The lola Portland cement plant was in successful operation 
throughout the entire year. It is equipped with twenty-one 
rotary kilns, and can produce, when specially crowded, 3300 
barrels per day. It is probable that through the year it aver- 
aged about 2000 barrels, and was in operation from 300 to 325 
days, making from 600,000 to 700,000 barrels during the year. 

The market for Portland cement was quite variable and fluc- 
tuating. Early in the year it was high — higher than the 
average for 1902. By midsummer it had become exceedingly 
unsteady, and that, too, without any apparent reason, as the 
demand was kept up and the production was not excessively 
large. It averaged about $1.25 to $1.35, f. 6. b., at the factory. 

A number of other factories were designed for Kansas during 
the year. One was to be located at Independence, a second 
near Independence, at Table Mound, and at least two others 
were projected — one for Chanute and one for Neodesha. The 
actual work of construction had not commenced on either at 
the close of the year. 



VII.— BUILDma STONE. 



TABLB XYIII. 

SHOWING VALUE OP BUILDING 8TONB PRODUCED IN KANSAS FROM 1888 TO 1908. 

Purarat for 18S0 to 18M, inolasiTe, are taken from the reporta of the United Statea 

Geological Surrey. 



Ybas. 



1880.... 
1888*... 
1889.... 
1890.... 
1891.... 
1892.... 
1893.... 
1894.... 
1895.... 
1896.... 
1897.... 
1898.... 
1899.... 
1900.... 
1901.... 
1902.... 
1903.... 

Totals 



Sandatone. 



$11,000 
1,000 
149,289 
149,289 
80,000 
70,000 
24,761 
30,266 
93,394 
18,804 
23,180 
25,000 
23,500 
31,750 
33,275 
30,290 
27,795 



$822,592 



Limeatone. 



$131,570 
144,000 
478,822 
478,822 
300,000 
310,000 
175,173 
241,039 
316.688 
158,112 
173,000 
180,000 
550,000 
455,866 
495,872 
505,875 
610,445 



$5,705,284 



Grand totals. 



$142,570 
145,570 
628,111 
628,111 
380,000 
380,000 
199,934 
271,304 
410,062 
176,916 
196,180 
205,000 
573,500 
487,616 
529,157 
536,165 
638,240 



$6,528,456 



^Reports for 1888 include only (for sandstone ) the production from Ritchie; and (for lime- 
atoas) the produccion from Winaeld, Florence, Augusta, and Oketo. 
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VIII.— SALT. 



'T^HERE was a slight decrease both in production and value 
-^ of salt in Kansas for the year 1903 compared with 1902, 
and yet the total value was the greatest of any year in the 
state's history excepting for 1899 and 1902. The total produc- 
tion was about 1,455,582 barrels, valued at $800,730.74. The 
principal decrease was in evaporated salt, as the production of 
rock salt remained about the same. A new plant for making 
evaporated salt was installed at Ellsworth. Two wells were 
drilled to the salt-beds mined near by at Kanopolis, and a plant 



TABIiE XIX. 

SHOWING AMOUNT AND VALUE OF KANSAS SALT PRODUCTION FROM 1888 TO 

190S, INCLUSIVE. 

Statiatioa for 1888 lo 1902, inoIasiTO. from United States Geological Surrey reports. 



Ybab. 


Barrele. 


Average 
price. 


Valae. 


1888 


155,000 
450,000 
882,666 
855,536 
1,480,100 
1,277.180 
1,382,409 
1,341,617 
1,347,793 
1,224,980 
1,810,809 
2,172,000 
1,679,956 
1,271,015 
1,989,356 
1,455,582 


$1,219 
.45 
.45 
.357 
.523 
.369 
.383 
.36 
.31 
.34 
.27 
.35 
.65 
.60 
.45 
.50 


$189,000 00 
202,500 00 

397.199 00 
304,775 00 
773.989 00 
471,543 00 
529,392 00 
483,701 00 
519,475 00 
417,626 94 
489,454 23 

760.200 00 
1,091,971 40 

762,609 00 
895,210 20 
800,730 74 


1889 


1890 


1891 


1892 


1893 


1894 


1895 


1896 


1897 


1898 


1899* 


1900 

1901 


1902 


1903 


Totals 


20,775,999 




$9,089,376 51 







* Cooperage in 1899 ia reported at about twenty-six cents a barrel, and in other years at pro- 
portional rates, which should be added to above totals to give a correct idea of the magnitade 
of the salt industry. 
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built, using Portland cement concrete for making the pans, 
similar to the pans of the Carey Salt Company at Hutchinson. 
Construction work was not completed until late in the year, so 
that it scarcely modified the total production of the state. No 
other new plants were installed during the year, and none were 
abandoned. The Anthony salt plant changed its name to the 
Orient Salt Company, and some changes of minor importance 
were made in ownership at different places. 

Table XVIII exhibits the production of salt in the state from 
1898 to 1903, inclusive. During this time there has been pro- 
duced in the state about 20,000,000 barrels, with fsn aggregate 
value of a little over $9,000,000. 
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A. 
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